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f*»U4 cM (flihM £^11 Jle i«M 

( ^'jj i 1 **) 'v*i& f jW' 4 oytu*^ 

WY- jJe & *»* - tajjfc yf 
( y«jj JUrfl) i^jjll fjUl J >«*U 

Je dj*&!l ijjLil dUjjtt f UiuJ <*JL. 
t..Y 



r^r^.U5^r. 



yjjj^ j-oj j-^j /j^ j^i (y) 

.^J^./s 

S>a. Jj-au. tf JI4JJ jje /j^ jfc^l (V) 

(L- iji.) 
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IjS— ij it xuJti t iit UJjft o» Vjl ^J^ US Uj »j$J UU ^ j» 4 AuJI 

. fW Lu yi uiUii S>a Aiiu J*Ul ta 0J% J &\ jftij 

*-tJ^ M-^'jJfl Jl— ^ftn jli-*j Sj-^v j > » a ^ ^^ j* /jjStjJl aiutfl - 

4-djjS AjSiyftljjS -*«*&n JtU ^J^U ySj ^ JU& /jjSSiB JUJfl - 

. SjfcliA 4juU> 

iALS 43UajS] S>* j^ ^JLJI ** I jjKJI 3Hu6U JiaaS tfjli^J^j 
4-JUWsU t5 J>^A jUp jjSSjM iLu^U jSJJL ^ US < daLU ^J** ?« d^ h*» 

^a-44 (>a .nj jjSLiU JtludU (Jf»aJL cM/dlj o^JLiJI >£1L «i»UI ^jii, 
ilaJJ jrljil j JlJ&l »Hjkk <> Sjkk JS ^ aJLiJ j ia.Ua 4j*£ ^ Jfa. <> «lk UI 

^ji 4-J liJLS ^a i^JUJIj <3Ljk*lU <>:ui <> JS ^11 jiilU £*U» AajL US 
<3— *-** J 5 — *» «StiSj - AijJlj Aa*«jSj AoaW ^AfaJJ <> ilaJJ }jfe JUJJ ^ j^ 
Ji^uJk ^i JjLaA 4jjUj ^ AuIuaJU 4a3Luaa.Vl AikU j^Xt ^JfcxJl *~« JLWA1 
. i*J jjJU AjkUS oUlLu.^1 ftjUluJ J^b\ <> ijijVI iiULu» Jg 
U*J ■■ » gj **— -jl *-jUS j iSLJUoS J-jlaJ ^a *» j« iaLJJ ^j^ <> JS ^ j 
Jo-Pi ^fl ^U, 0* cUS i5jw 0» ^1 J— ij < jjJSiB j jSJill JS 4J Uji! USmJ^j 
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* : 4 ,.&» 

Y ° JjSluuJI ^i l*j*«dS Jj^j j*^uo ^a ^HJI AjSLJI iJjA \ _ Y 

Xo Aj^JBSH ^iUl ^JjJJ N _ \ _ Y 

^ojEsB jjfc AjJUI jjl^JI Y _ \ _ Y 
ji-a- ^a »L*]I ja ^tUl sjLj jl iajji^Jl ^J jJI r _ ^ _ Y 
n aLSL^Ij ajLJI AjjLJI r.Ulr.^1 Y _ Y 

rr iA^uJi j i^i ^ijVi ^ji ^cijjH £ll»i» cribJjU ^ _ > _ y 

n *J>JI o^Vlj vj^> »W- CjULu^I Y _ Y _ Y 

r< * acUl^II ^jUI^I r _ Y _ Y 

£ * *Wj**1I j ^^Ul ^LlibJ £ _ Y _ Y 

ix ^iUiiiu.ij i^tLaB aj^lji .ijjji j« ijjij^a r _ Y 

£r >-=" ,> ,^1 £**£& ^«Lu« jti.jl ^tUI ajjLJI jJ^J £ _ Y 
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IX" Y . . ylc ^ jm* ^ ^Vl ^ujSB i^LuJ ^ijjtjB jjkl(Jl ^ __ £ _ Y 

£o Y . W p lc ^ l^ILoSJuu.1 jjaJ aJUI ^Vl £->JI U«. Y _ i _ Y 

ur-k sr -5sVl £_«ijill *_l*i. Jgaaj Ajil£*V Aa.jSLJI JSljJI _£] r __ £ _ Y 

"** J J* cf* i^'jjB «-i>«l »^ jJ-laiJ S-ilcL AikLJI Aj-ujB LjLiSB Y _ r 

" lY cSj 11 ts 5 4*sai*J sluJl Ajojj J& j^JI ^a ^Loio-MJl j4»UJI \ __ Y __ r 

1£ l*Wul ^ «^J Jlj a^jUI J^UJI J^ ^^ Y _ Y _ r 

i fra iiii_ UI i juji ^cijjn Uij^ji .u* ^ &J-J& j^ i ■— j ^-i^i r _ r 

y* aJU^ii ciijrsoii j* Aj.jJaii iitJi ^jc Jsiiaj ^ „ £ _ r 

v* tihil ^ijV yJJ ojjj v _ £ - r 
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iuj jj» Uxl W5jS ^l^UAj ^LuLuJl hLs> 
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Ai 



11 



■Jf-w 



<UmJ) > la.m c_tjluil j iijljL-JI 4_jJL»c- Y £ 

^aill Jji £ til u^HSj 1 _ £ _ £ 
m tfijl J>» Jbl £ ia u±J\S Y _ £ _ £ 

^ * A okill O 1 ^ E^ t-uILS3 r __ £ __ £ 

y Y * JjVl JM E^J -^ £ _ £ _ £ 

u Y SloL£]| Sjjfrl Jji -tiil <OJlS o _ t _ t 

^ Te joJIumJ jsaujJI jlja rljjj «~iJl£5 1 _ £ __ £ 

^jjB Ajcljjll *zAjy&3 iW^ll Vj>SI ^jJl *. ^Xft J*-a«H 

^ YA ^jcjifl 4jjLlL» »Lias 
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A&L^fi 



HA 



\rr 



\n 



\ YA AjfcjjJI Ajjlila oUaj Ajjj«11 AjfiaJI Jjnilaatt (j» (jljill AjcjJaB JjIjjJI O— £ 

oL_j*j <-jjj*1I A__jj«B £jI>j A_jcl jjll CiIjjjII A_jc.j>B A_3ljxll V-£ 

($ j& »Lu (> Ajjbla CjLpjS ^.lilutf 4jJLua£*1 jftl 



-#-« 



^ f V JjjLiH ALjLj t ^JaiyaJl t5 jLftji^Vl gZycsA 



o 

o 

o 

o 

o 



> W isM Jjill Jjw^^l S^pLoI) A^lSi/l CJSZA Y _ 

> £Y j^ka jj^iauj sjjlji AjaJsyi ousuii r _ 

i sv AjL.ua sjfti Jj-uoauj sj^ji i^iayi cJSJUB o _ 

^ °} Aj&jiB AiAjlJl ^jll bUJ <±u*JiA Aj3.UiVI ^ — ^ _ Y _ a 

\ OY AjejiB AJjliLall ^jB e LJ AjjSill AajSBj AjVytt AjaJjjYI Y _ ^ _ Y _ O 

\°i Ajtjiii iijii. ^jM hj . u-.-y i s«,us r _ > _ y _ o 

) oi. ^M Jjill ^j l^ljilu.1 SftliSj Ajcjill AiUU ^jll aU* Ajatul Y _ Y _ o 

y ° * 4jc jiB 4jjL£LJI ^ jB „L«1 a1»« jU Aj^tutfl ^ _ Y _ Y _ O 

^ ol ajc jiB UAjIoB ^jB aljuJ JussiB AajSIIj Ajo=JI Aj^Ui^l Y _ Y _ Y _ o 

y ol AjcjiB ^AjLiLo ^jll »UJ p |jia«VI SeliS r _ Y _ Y _ o 

Jj i ^m ^ l^Jiid o^VaSj Ajc. y& AJjVjLoS ^ jB B Vxo AjsAjjI V Y O 

^ ol j3=SB 

^ oY AjcjiB iijLi«B ^jB lxJ aJLu,jUI Aj=J_uyi ^ _ r _ Y _ o 

\ oY Ajc jiB AjjliLJI ^jB okJ AjjSiB AjuSIIj AjAaJI Aj^.Uj'VI Y _ Y" Y _ o 
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\VA 



£ji*jA& 



^ l^ hVi . n l S*l_iSj 4_j&jiB a iilnn ^jB oL_i- * :r ivJ £ _ Y _ o 

^ ^^ AjcjiB AuAiJI (jjB B L*J 3u&B *a5Bj Aj^JI AjaJjjjM Y _ i _ Y _ e 

n^ 4>>iii iyiii. ^jB »lj ^ijiSuVi Sfriis r _ £ _ y _ o 

ls _a l^»l vVi , m l fteL-iSj 4_jcjiS 4 ijULtt ,ej!l »L_j* 3 ~l vJ o Y o 

1 I* <PjiH <ijLuJI ^jll oLJ ikuijlJl AjaJliVI 1 _ O _ Y _ O 

\ "1Y A*ijjB AjuliJI ^jB oLol Aa&B a\a»5Bj ipaJ Aja.Usyi Y _ O _ Y _0 

m A>jiB iijiii, ^jB ftUj ^jiauVi «us r _ o _ Y _ o 

no x^ 

H« ajaiBj aS1*iJI pjaALJl ^ _ 1 

n* 1 J*j& Jj jMj AiI»UI fjAlioll Y _ 1 

^ iy Aj&bJ 11 jJj-Ij aM^j^b ^iufl ^jtii jaI^» r _ 1 

^ ™ yjiuB JliLsII £ _ 1 

m «jiJI jVl f^B lUIj^ o _ 1 

m ^LJl J$\ ^& fcjL^ 1 _ 1 

^ Y * i^lj^ll Aijc ^li. ^ ^^LJJ jfrl ^-Ij5 Y _ "\ 

^ YV ^uU| Jftl q* jaJJ ^JSJI UuaijB Cd»l j*J A _ 1 
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: JaOUB 



^ A "* jlji-VI SjUunI t Jj-u . 
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J*LuJ1 2*813 






hAusSi 



Jj-^A 



y . w/y . n - \ iii/^o sjas jju i^sjiJij Liu uuji <jslji ^j^j y 

<jUi« tf jL*. J& JjIja^JI AaBSJIj ijlj^a^ll UUJIj io^jVI *aL«JI T 

oiwu-J oL_jJ o— - « .iA i l Ji-Ilj o 1 -^ ***s*J vjSBj JLuUI .-j ? »juy £ 

Y . W/Y . n -\ Wfio sjsai Jju. *V6«Jj 5_JLJ *JUI LjULrUVI 1 

-llll/lo S^Jill JX_i («5UiiUj JULUfl ijSUIl jjl^JI ju fcjl^j V 
1 * .(*i- /% jliL) Y , W/Y . U 

1A -Y ^ V pit JS1\ ^jft y^ ,3*^ Jj-Jfl J^ <\ 

£ ^ .y • w P ic ,^1 ^.^ai ikk jtitaai ^iai jLpji ^ . 

°' .Y.W^^VI^jJllUaijjLGldillilli^JI U 

^ .Y.Wflo^Ujil jjl^oll^UB jl>JI W 

J*_i l3li_J 4&i* ^ l^JjiSJ jUJI ^Ijjfl <jj«*]| „Ll, ijcjij 4^ ) r 
oV .mi/lAM./A^ Sj3iH 

oA .mi/lA-m./A^ Sjtfll JJLk Jujil jfri Ub ^ 4JLa^ill 
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VA 



A^ 



AY 



^Liu i J iu_ J ai oijjaJij jaj ^ fc^^ai »un ^^jjj j.uj^^sii u 

^_ a £L-*i\ _>-j£jS1 4_BjS 4*jLJH AWSjll J^U^JI t^iwu J*»j 4a. jj ^ 1 

VY .tM ^a V^jB «-ij«»a cAki-. dUJ ifjjfcS oljliSil jjiuu gjtij Y % 

^L^ll olj-fJI t5-^ (^SVI ^jSB ^^j ^iljS ^.jji. J^ ^1 pjuSJ YY 

.^A ? U jjusm ^ iaJUJI ^aj^JI tjjjuall olxo iliLxS YV 

j^om ^3 (^a-^ill ^ij«all »Laj AjjjaS CjUUI Aeljjl <oL£jtfl tlAc j^Ul Y I 

jj— uasft ^iJl ^ ^Aii^U AzSiA ollifl jUJAj £ jjm JbB ^UJJ jJVjua Y a 

AY .<aJU«B _»juall tj^uoll oL* fbaaJb (JL»>lall ^JaIIj 

? U WHO ijJUl 4=^1 <Jii» ^a l^j ^juajjl ^]_jHjj&lJI ^IjJljJI TV 

1* .mi p »c 

' ' .AjiJI oUaIU <jjH» ^'si^tW v-iji-sall oLui 

4Lu.j jSj- Ji ? L, jll UU-j ^ jSII Aic. j <5jill aM=^ AjjbVI jSlj*B r . 
^ .V • • ^/Y • . . f\c jljiBj 4c 3J jA oljUJI 
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Ja 






dj-»*» 



^jSj_ J ill 3_JaiU* jSlj-u Aoj-uJjJI tjj^JI aLjL t «-o jIcjjjaB CjIjUsJI VY 
^' r .Y.^/Y... p \t 

«jj__ uxJl <jj_Ja jjlc SJLuJ ^ all (-i^atl oLal iaJU-ollj JLliJ CjlLaj, YT 
^ ' * -Y « • \fi « « « plo ^ 4jSj£B ^Jaila^j jSJI jaJ t^juuSjH 

>£j*i Lul > _i C SjLjiJI fcaJlj t£jj>H pLajfl ULuuij OljTA.-yti ito r£ 

^• Y .y . « \/y . . . tsc-bj» r»j*» *v« 

^_ux] Ulj.ie SjUa-JI t^Jbllillj Acjjiall J^t^xflj AjuLJI Ajcljjll ojjlfl fo 

^ . Y.O/Y... ^IjjH 

j-£j*j AjjJI £ J> ^a (jjJJl JjiBj j^SJl Jj^i^ j> jjljill grtijl <_Lll£l TV 
^cljjll fJuij-JI j^i ioiL«JI ^jll oL* 4jcjjJ Ui3 4j3j»£]) italauii ^LiuuaJI 

^° .Y..^/Y... 

^cljjll puj-JI ^i ^xJiluuJI ^ jll ak» AjcjjI l*Ai AjSjuS <^aU^a Aa^ulJI 

^ .Y.^/Y... 

£ j3-^» ts—9 f*£*"*S ^""jJlj Axa^ 1 »J^' J>L-aa-« ;> U^ C^ «_kJl£5 r<\ 

^_i JLoiijuJI jjjB »lx» ^jc^il UiS AjIj^II <taU-« t Aj^Jl j£j-u (Ajull 

ur .Y.^/Y... y^ljjM ^-j-ll 

4 — LiLls bLu j^jJ 4jLoC ^ -wKl.aall jjC jj-JI (JajJI - SjP<'I ^ajJI iUaiYI £ . 

m .Y.^/Y... ^Ijjll^j^ 

> Y ^ .Y « . ^ ^Y . . . ^C-\jjB pui^ ,J 2L*iiluuJ\ ,_£ jR a\j^ Ajc jii Ltu Aja_>iSl 
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<aJLai 



\r\ 



JjjaJ) 



a__uL£a »L-jaj 4_j 3 _>all Aj&J JjLuoUjJI A^-ljjB CjIjj^I Sjs^jYI j»J« £Y 

.Y.^/Y... 

^ Y*Y . Y • . ^ /Y . . . ^cljjll ^jaII tAjSjiall 4^«K^> tiuAuaJl JSjaj 

^ * * .Y . » \/Y . » . ^jJ* f—j*S **#>■& ^iL tAjijutJl _£j-u iJKfl 

^* * -Y • • ^/Y . . . ^IjjH ^jJI cA^iH AJislau. tAjJouaJ jSj*J 

A—AttJI 4_u*ll £jl> cfjfua* Jc. jjVI Jjjuo^tl Ajcjifl AJjliLa «Uaj ^ jB 

^*1 -Y • « ^/Y * « * (^IjjB f*»>«ll cAjSjiSII 4_ksL^ tAji^-Jl jS^u 

A., jit J A—jjxS £ Jja gfuaA ^C SjiSl Jji^ai-aS Aj&jifl fculaLo oUbJ lJjJI 
^ ^ .Y • » \fi « « . ^Ijjll ^ju.jJI cAjSjiB AJaaU* cAjuuaJl j£>»J 

£__ .ill J^uaa^l ts JUJ f |j*S^U ^..^igll Jau.JiJI ^ %1 . , %^ . . JjUi 

fl >Vi -» n l OljjLLiui Jit AjfrjiB ^JLiULoJ) ,j jfl »UJ aJLujiaII j AiiaJI Aj=JjjV1 £ ^ 
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^Laiuafl 



djJ»J» 



plvV'i -ml tZjLjiuiA .tie. Ajc^jJl AJuIjmII ^jll alxtl aIsjjijIaSj Aa1=JI Aj&JtuY,! O < 

o^ai jj««uj jui P ijij«3u u ..v^i .k-jUi t> %s . » %\ . . jjUj 

j-Sj-j a__u*JI £ljj— <u o-^jJ - «jjS £ jj (> Aja.fcuYI olDUll LJaj 
N °A . Y . ^/Y . » * ^jjll j"->J\ ^ A^jiH XJisL^ i ajjauoJ 

1 1 • . Y « « >/Y • • « j^ljjll *jjija)I ^ 4j5ji£ll iiala-a t AoiuwaJ 

? ljil_J OLjSulo Jic Aj&jaB AjjIuaII ^jll «Ua) A-kuijLjIj Jiwt Aj>tuV/l <>Y 

A_JjJ ijjc. £ jlj* ^j Ajjc. (jU^ SjjjJ ^jkUuJl ^jj Jftl -yis Aija*-a* or 
VV} .Y • O/Y . . . ^cljjll fwjiJl cAjS^uII AhiUai tAjJinoJI jS^yu 

»l — xsj ^ : ^ A J mil AlajlLkx bLlhj AjjjaM jjlalLal] , "j«H £ftl -■■«i AJjLaii O £ 

WV .Y . O/Y . . . ^IjjJI ^j-11 ciajill 

■J — «-Jl l5 _cljjll i_ij — i-all aUaj Ajjj^II ,31311011 C5 lull _p"iM aJuSi 3« jQ.^« OO 

a — uaj^ll (Ajajull A V&-\At »5jij.-^.B _^jiU Ajmi_pll AJuc p jl \* ^ l^alAaijI 

^Vt .Y.^/Y... ^jjB 

A — Ljl^all lS j» — hall v^jjucall oLuj Ajjj-J! ^^lalLall ^'"ft ^Vl -»u3j Aijix^a 0*\ 

^ Vo .Y . . ^/Y . . . ^Ijjll f-j-11 .S-jS^ill 

\ VI .Y . . 1/Y . . . ^IjjB p^i^Jl «2Uj,ill AjaiU-a I AaijucJ jSjaj iulj^ll 
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^\, 
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CiLjLuJI ? L_-3y «LJ Sjj>i jjLj • f ljiiu.yi s.ii»iJIj SAiaoJI JL«uaU jJjJI «aI 

3, . wiiM OU_i-aB i^>-Jij U I Jl ^JJ ^ JB j>*iB _>& t ZxJ> dUSlSll SilSa^B *J«aJI 

jb j_» tfj , h« » B fjLJsB ^j . Water Pollution oL*B dijtb i_«j«j L. jAj c oLJl 

« u'j^j tW ^^ : «i*J ^j 15 j&~* ^ t>j • ' {2) aj**ji ^ iji-o ^iM 

^_9 iij&Ji CibjaJj AjjLuSB S^YI (J-atfJ ^i SYliJIj « ^iL^JIj JjUJl olik- 

<_y_i jUiVl l*sJ^ «SB Mj**) 3j=JLJ ftUJl dijli Jtt l**p*. gl$ dip. i ^cljjll 

£__]£ ip. , AaJj^JIj CjliL ^ C HJI oLJ j^a. J ^j diaJI ^t £*£ij 

' .» ■ ' ".' *l— JaII ts-Jc uaIIsJI Jbjfu L»iu lijiu, / p jIjL oo,o J[uB L» t>» j*oa i 

dp-^ il»ljA> £*i\>»j » ArsJS-Jl *j3L»B <L*pc q* ijaB vij.^ o^alS ^fl c*lli <£.*&> 
Sj-Jiill cX5L_i > ^« M ^i 4»ftJ ijSUB jjjjj jj* jji» t ».--. jjia j^LJLj (Yo) ^ 

O^L-2 gr-s (*P*B »Ij-B ) da3» jfti JljJ i> Jjill (.ij.^i JY.W/YO 1-U1^ . 
^SL-JI j_UB J_^ j* j jjiB / ^ . , . £fc JL ^ t ^ Hl/^o fie AjI.* ^ >!«- 
Ukjjlj* jottil ijSL. iu.Li« cj*iif J <jjjfl (jla dli ^ tjfelllj . LJjj ^jk cJjLcUI 
^_a 4-^JL«a ^auuaBj « (jtl jjll aj^Jl «k» pbii«l S^lcl Ij^I ^j t *aJiJ| 4j3UB 
Y", £ j — ai ^IjjL-uili v — a\j j& ^-JaVl ^-jiB tiAuUu Jjjiaj {Ju*, ^i iuaU. j^jB 



(" ) y ■ f ji^ '-JL*- « ^ J> (x) 

. TA ^ . ^HIY jjjSS « T.W ^c ^ j^J ^jiUl jJ^J f^Jj JLJ Sjj^. « tfjBj IjJU jjljj iljjj (£) 
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ISA Jc^Sa J» \«1 jjSj JS oLu» t> ijejiSI a-* tjja . AjJiB X^a^ Aj^iai jlj* ,> 

^-^Uj 8 ^ uJ& LM JSJ3 i^ c ^jB ^a tJAiiiu.1 L. lil U»ii <> JiSl AjtljjB 
I^U £*pA Sj_5S «d_j*cl jlj c.iJJIj druiJI ^>y V J ■ : JLu J1S . f lc Jii, 

4j*iA*»Vl ^jjiB Ji « AjSjil! AMau» AjuusJI jSj^ a*Jjj1I ajjc AaLi* ^ «»^.l Ij* 

(^J-J ^f-* ^— JejiB iuaiiio dLo ^taauJ ojlcl AjuiUju. J (^ ) : ^4 AmIj^I LjjIjLu «JiII 
L-^x A_&jj>» J^UJI j> AjiljiSl AjaJji"^ o^Uijlj * ^ Jl S*tiS ^liijl J| ^jj 
t A\je.jjB Axiiai. ok. ^hai-l SjlsJ AjuLu. jl (Y) . A*lc <^ljjH gUttl {J* «^ Jife 
-fo-iJ <^-^J^'j tJ^ -U^ fl-^-J WliS t> ^Jli JKj L* t ^luB &Jti\ ^ ^js 

lliLu-ajiB ^ ^ ^j t (jijjill » J* Aa^a ^.1* jjSSj jj A*.l jj]| JjUj tjjuij 

t^-jkj Jb 5^j »*US ^Sl •Lull ? Ij£1l.¥I SjIcI a^L* (jjS ^1=,. ^Sbill IB, a.. J-.Ji 

A_J jj LjjIc. f jB ^Sll tjiijjill Aaj^i ^ jl iauuo (y> Ji^B J jSJILi jjiia.j 

^_i 5_^U Ol>_i> c LkcJ ^ ^j Lp&lj t ^ J| ^j Ajpj& 4,w^ioll ftUJl ^l^i^l 

A-jLiksii A-^jjj a ia t d^yi dUii£.y lisjj i^L-aij A^i^ ajjki ijtij 

A_£Ul> jjSi ja ^ j c A^jjiB $kaU*j ^yn.n^B jSj* ^ j5 {> Aijc ^ w>u ^£ ^j^, 

: 4-u.ij.ill uil^bi 
: ^ Laja <*■! j^ll «J»IjaI (j^aifij 
i LjL. j-twll ( ^ a . J t Uji*^ v!^ (> LJL. a^IUI AjSLoB jJj-S Jc tjj^ -^ 



(\ ••)*•». iAJl Sj>- . pjjS ,jj_^ [\) 
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*_JU1 ^juBj < {^ jB ^5 IgiaiLua tf.1. ^ j^SaJI juLwj JUliiaJI 4j*£]| (Ilia. 
■ *cljjB ^ ^IJaiuiVI Sifrl Cjbjauaj < JLLSiuuJI *j)jBj 4JaI jB 
tfj-J »L_j* (>_ fcjli. Cibc-jj fL&uY A_jijj|j 5_AlL^3aVI jLjJM IJjj-r 

: Ciblufl jJLuwj 4jS»JI AlijUl 

dll-S • dtouB Jla^j <2«U WVlj 4#J«B £aJ>JI ^ ^io <5 JUj ^jliill ^^Jl 

^Ui^syi ciijwiBj c eUn &j^ ^^j t ^jiij 4j5ui jJj^b sj jj &UJ j cAj&> 

•FAO ^Ij-^iij * frL^^yij a^UB fcj»Hl ^jSj*« jl^jJI ciUji-j c i^oiU 

cAiUI Jc jU^VI ^S iiLiyij < AJ^pB ^Ijel A*ik jJ <> ,*,«,,.„ ^sB jLuiu'jM 
L_jMlS Li . WuJI jS>« *pl jjB Sjbyij Ajj-iB AM*** *&! j jB *jj*i* j> AjjitiB 
^-jB oUUl *jjL«3NIj iuLaa.VI c^LkiB floiU ^ .lu*jj t UjkiB i^i^B ^ 

j>j f ijiij < j^ ^j i^iii,^ ajjLaa.yi tiiijjVi jjji o-j * *-Ijjb » j^j ^jai^ 

^LLiiB ^ ts 3LB jjj^l j.ljiiuiy ijJtfiM s t ti£fl ^Lal Production functions ^toyi 

ts _j & tjj.jdl EIA matrix ^luB J&\ ^ AijL^ fhaU J fcLiVU c ^1 jjB 

• c£jH tpi »^ i> <*i»aii« iljlj&ji ^Ijiial jj& ^UB iiiuB jlj^l 

* e^-^J iJ^LJlj >>«Jlj <-^»ll iJ AaLbVU c UjjI il^ ^ UtyM cUlii 
o-c. <J^ iL=Jl ,^B M UB ^ . d^ y^j-B ^j-lJift JjSM vjUB c>^j 
c ^yl^a yi ^ CJISB vjUI U . AjjjJI jx^, ^jj^-?. ^4 AjSUB oU.Ui>.VIj J1JI3J 
O-j^-d ' *' » ■ ' ^jj "^1 AcljjB ^ AjcjiB ^aikiJl ok«B pl^ial ojIcJ j& iul jj 
^UiB J_uaiB u*js-^ Lua « ^jB yi ^eljjl oij^J ftU- r lj&U SjIcJ JjVl J^ail 
t^-* e-Jj> MM JjI%j • <tljjll yj M*^l u.^11 <J>-J oL-l. ^I^ii-I SjIcJ 

U-o-aj JjSfl J—^-aiB fjfij vlua. t 4ju,I jjl AIbJ S^uSjH ^UBj IuLuJI 4jLo& < QJ*^* 
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O-L^JI uLJl fjL, . fcjdl £jyA ^jt jjj j5IjJ| ^ISM J^aM ^^ Uiu t i^Jl 

wtiSj ^fc^l CJfiUI *Jj* t t5j» B U. ,> AiAjL. i^jcjS fl£SJX AAdjuaiSVl jtfrl 

A_iiULj| ^j_J *L_xJ ^uM Jftl <Jjj £. ^LJ dLJ ^j . ^jll »U. fhttJ 

• (jljjfl Jjfyl fLllij Aijftuu Jj&JjuAj iN^iB 4JJXJ 4_*JiluuJI Ajc aj]l 
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9 

JUu. ^ ILL, Cu^j ^jBj JL-oLjJjMj ^__uill Cij^Ilj CiL^IjjH «*.u-j 

^ UlsJ ApJ »LJ! JuVl ploiSuVlj AjiJSlU tf*UI iLj=lJIj dUjJ Ifit JjVl 

b L_jaB ju«_^ ijilS-l ^a. dUi ^a U t UlUjiiaV SiiLaSNIj ijiail s^USBj * y,-M 
»l_j*fl A_jc.jij aSLuJ i!jj=JIj dLJjal ^GJJ ^ Jjls, LqLj . fU jj^LoSSl jjj^S 
»L_i* r LaaU Sid ^ AlLiJIj s^jaJI ^iiiiJl ^pjili ^Us L^jy » ^ jB ^ i^iii^ 

L-A^lj « 4cljjll ^a iJLuJI ^au-JI LJjxzJI oU. f l.liSj Sjlttlj t ^1 jjB «_i>^]| 

jl. LI ^jB ^jill ui^ « lAJi jjjji ^LpL^g ^ ^ibiji uiljaJI irJjla ^ 
L-« Jt .JjSjll jJ o- «^j « aAJBJj Li* jjSLJI ui^ ^ « oVI ^j cLaUll 

^ J— U>» t> ^j" < *^"\ ft Lj c A*iiiju> £l=o {FAliaj jjkj ^'Jjj'^ * {Ja 4j]g ■■'ili.'.t l 

f lAii-juiVlj AL-ijjJb A-SIuaII AjjLupS^Ij Ajjs\» ij^jflj LjUijiSI : V J\ 

■ iP-* Oii 1 * Y . r J=J ^X-i«l ^ L-ljaSul j^u \ . . . f lc. ^^ jLL JjLu Jjji 

^-jIIj Ajjl^n s^Jl „L^ SjUkuVI AjjISLbI ^L.1 ^ a^IjjII ^ cjl jjjSsII 6 ja dub jSj 
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• iSjb »V>* i^tt#U ^i)j^ -l»l*jl jjj*j Jsf"" (5* ^j*?- 8 o* *&» 

L^LjJai ^Alj j^mJ AjSLJI UjJ] ijaJJljluVI CilSlLiJI (J& (, ^.^j ijjj Ul 
■iL-Aljl £o ftLall AjjluaffjM AajSII OlIjS <'r..njl .& t Y . Y<>-Y • • O j> oJSall 4au.Lu.V1 

OlA-a OjU 1 - V ^jja <=A— ^ ^-jSlI ^ r f jLjU \ «,Y jai £]£ Y ♦ . . f lc l^dc 

* fl a o\ l 5_jSUI jjLoJI ^i uidjidJL dBij Y . Yo-Y . . o sjsiSI J3Lk c jS*ll is jUI 
SL-S £jj-^ <J & j«j r p jbL Y AiLil J3LL <> ^Lfl udUl ^i S-Jbjll A^l^J 

r c *_L*t 4—18^ »Lu r f jUL. r,0 jaJj * jLJLiVl t> jL_jL \,i jajj i Jkjj^ 
jajj c AaJl** jja^a «_i_>»-a »L« f jUL. Y,^ jaaj t IjLMj ^jljIL Ajjja. oLm ^ jUL. 

ijJl j_«i* A_j JJfrtt? j Ailai. 1A <«l>ijj . Aj^B if^jXl AjuuIIj oLuJJj U±ji\ 

>jiJI *1j^oJI ^ jjbs ijjoL. .,o , Uhllj -jljlb <jhs (jjLiL. Y,r UL*, uLWia 
Jj . %YY t %A j^_j Cj |j5j Ail .13.J CjULmJI 6JjJ ^IjJI ,jAj^S^\ jjWI ljL«oj 

UiaU-B ^ ^jll ^i tjj^l A}* ^jiiu.1 -^Ub f LuAVl 2L.1 jJ» ^ JSj . r f jU. ^ > ,A 



. m. (o.jL.Vo-T£) 
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1«jLI.i*S_J j 4JU aAA jjIjJ Jc lJjjuB cjiijaul jii (,) ^>hje A-I^p U 

cJ-S fJi*} ^iB JL.VI tsJj^-ouJl iJjSjifl J$ J^iJI *IjU* dig, « ijLfcuJI j aJLJI 

tJ—jSjill J_3j ij_js. ( l^ih-Jbl j rt->"l Jjaui ^ AjkiJl i?u.jJI IjjLJ 4ju.I jjfl .'JA. 
jc %^ A,1 j^ij jj33 t>aii <u"^J »^l c> p Jj1« A jsfcj AjJjjIL ^J&JI ^l j.^,,1 1 

i!i_jlS L^e i_auJSII Jc %£o t %£ . jaj i.j^j jjVb *ejji*II OjUIulJI a ^- : 
^ t-SjlJI o-aLII ^aIja! L^l *&*Jl JShiM CJ i, ^ « ^ 1 A1-AY SJSM J3Li aJc. 

^-jiJ CjLuILJj JjjaJ JJa-, JaU£ ^ jU ILJUI ft UJ| jt W^jjJ ^.J^ ^j 

4—ju.IjJ CiuiijiuJ Jij . JeVl £njill AjLuu iiaiSjJl UUiillj iIilAiauJl ^bl j c Y . . . 
A_Jai JS JaS ^ UJilj AaJUl .Lull j^ij 'Asl^A ( J&\ ^1 jjll ^JiB ikk UJ 
»i_A l_iiS] AaJUl »UJ| J iuil_pll ^Jij . mA/<lY pic ^j ^ «loY ? lc. JL. .4\\ j 

\+*kn_-J »j\cl fj ajJUMI cj\jiajll ^ Jbyiiil SiuJl ftU, (jaj^ ^ j^i* u^-j i-Vi-ll 

Jjj-ki (> Ujii- r f jliU jjjjj iiil^lj * Ijjiu, ^ jUL Y,r jaJu >U&j pUI fjiti <J 
JUSi-uJ t-ij3j t *_je.Ua..¥l j A£L-^xS)l\ Uijjtll <j ^^ ^ JB jaJ ^J ^ ji| ? tbi 
l)* a-«I Jiluil jUJI D-iUjj t *iu^ p jUL Y iaLiU Y • • • *l& Ji U-^ sUS p j_>ix 
f^ " J '^iJJ « W V jLJ* V j^ Jj 41^ r f jLiL. £.1 o- ^Ijjll ^ij^ll L* 
£, , \ j_^i ^ (\ 1AY f lc) ii^ r f jUL. Y,1 o- ujljBj tibll ^ ^j?J *l_uJI o- 

jU. r,n j=u ^ijii-i ^ ^ja iui£.i ji ^ i ay P w ^ r f jUL, . ,oo t3 _ ^j 



. MIT j^i^TS-Yr . s>k»a « ^ijjB i^sxi ij«^ v»^ ' 6^Uj> Oa^^SDU jl!& >!)Ji 
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Jtaja J *JjjS ^SjSj . X . . . ^e lu,/ r f jU. ^ ,i j*j Jl (^ «\AV) <ia/ r p jU. 
Ja ^ t>j Y . . . f\c. r p jUL, YY.Y jaj ^B kij r ? JjL 1 »,Y <> ^iUl jIj^J «il& 
jUL. ^ • ,Y jajj jj£ AjLill jiLaJI ^ ^Vl t-jSfl CjUI— ^J JLJUI a LJ| ^L^ 

■ u'-^-V V ^ n 'J* isr^ Cfi*i ij* ujtfk ^. v j*i jOLatatf (jiS ^j <iu/ r f 

jUL Y,1 jaJi j^JIj iaJUJI y^J LJ^oll t_J- «lttSj Sjlal J A^jJjiS ^JSj 
i_C jiJj AaJLoluJ l^UnA ^Llj. qjSj «*!&. c &k ^ * • • fcLiU ?^«U Aiia/ r ? 

■ ^bj^c^-^^ u^Jn *W 6- (•.*+ *T + ^,Y) o^ cue 1 - *,Y j^ 

JjIj-aB 4 jam UuSjJ CJljJauJIj LjLiSB Acj*?-. jLjc-VI ^ JiVl 4-1 j^B ^ JS LdS 
ujIj&V ikbJl a^jffl SjlSS « Aj^UJI JJjJ l^tj 3^iUS| SJa.jJi ^i SjSUIj 4j*ijVl 
SjLdI A&x\JLti ^ JtoA Jlitl <Oc * & J ftiZ SpliS £Sjj t AjILiB CjljsjaJI i»ljx 
*_jij=J »L_xJl > fb&ii^U C tUI J& JjtfBj t »LJ Sjtjj ^ JiltaJlj t fbilutfl 
dDl4i_aJ j> AJIj t ASaj- jyfc JjjaS Si^JI *}Sj=JI dUJI £* J*bul|j t tfj jlj KM . 

a_pjsji ls j B . >_jSjsiij « y-sVi t-jiii t,-— >ii ji_kVL p Uavij < apji .lji 

. ^UB jUjVIj 

Mjc- u^W ^^« ijJ uWfU f l^il-b <iljSH Cj\j\jJI jjIum Jic jLSc^I ^j « g-.^.^ 
i*.L_a£B t^Li. ^IjiS^lj « ^L^VJj ls £& J Ju^jB JjkjJI ^ ^L^Vl? * AjjI^B 
^-Jj . t5j_Jl iiHsuJI <JiiVl cJij'iaSj AJjlL. ^ oLJI SJ^j VhJj ^ilij^jl JUiL-fljSVI 

t ajSUIj a^ijVi jijjji lUsjj ij-jikii jjIj-jl && u i*>j ^sji jj^jl && 

M**l JUJ „« oU-B JUjI Jt ^ JljiB Jka. %Ao t %Y. j^ J| J^xi iwaiiBj 
45^-JS ? L_ti iiiaj AjK i . YX j^j ^ Aij^uJSj ^ja j-^JLudiuil ijjBSi (jlj t Aplu^ia^t 
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< t5> _^ a J ycljjB u^ ts* ^ 3LJI "Uj* 11 Mi 1 ^ M"* 21 *-lj* (,) t5 jj9 P Uj 

<-»_jSj5]1 JSb-j *_£& LJij 3L_j5LJI jJjJI J_JL.V» fbajuW W» jljJ J3LL q* 

t ^ j-J »t_j*l JL.VI ^jjjSM aj^j w* Jc- 1 ^ Slals V«jJ vj 5 - 1 ^^LuL * ^\ j n 

4__JUI jU_^Vl fbtt.jj ^ JuVl Jj^auJl «_ijSjill iiaaj ^ Uj^ll «'.->«■-> US 
Sa^jS xJlc ^sLuaj t olwllj oijj*] jSU ^L^ pJiu ja *J*t& JSj . ipL^S^lj 

^ — U>»S t^lc-JJ— -- ^ Aj jtiluu l^la jja jjSjjJ ^ jJI olxo AuljSj « ( ^ • • ♦ ) AjjLJI 

cA> "»«* m£JSH J «| <-J>JI 5S& jiiJj . (^. ^ ^ J jjj^ki J- jj&+ JLLL.) 
t^-i %A j__=uj tj— UiB ^j . n-, n « tjjSjill JjL (Aak-B) aJLII jUjyi cjSj c J3LJI 
j_jlc -Jkul a^uLj . (JLsl^Syi) AjJUll jU-VU %Y £ jsoij . ^1^8 jsUJI 1>«jL. 

%^ . 0J h_L. i5jB 6U, ^a ja j Jl ^jI jSj « AxJUll JixJlL %rr c iikJl jU«VU 

ijl AjJjJ Caa-iiji . iaJiJI AjjLJI Jjlj-JI CApL-ojSI Jc ^^^^jall iuiljj ^j 

00 . . jsu ^liJ AjJjft-=J ^jluw Jc ^Sajfl CjUioj c^>-allj lSjJI ASf5 ftUil tjJlfi 

rfj t <_»». jj-iL. Y^ \ ,Y-ooo ^jJI ^ S^fix^ ^ilcUaill AalSl ^ jB ASii tJ3la.lj 

1 (^Ajia. ^ « 1,Y-Y\ ,X LjiJI ^ JLuiffl j^iJ j*l tfjU dLl. LJJISSi ^jixJI iu-^iJl 

t_Ujlji JajLi) ^LaJI jjj.^ tjJlfi jiiB J3LL ^ J,^. ^ ^ jB j^ uiJlS; 4^1 j^ll 



4_uAJl Jl_JI « o^M *!?-• ' " tfrJj^J *i*_yj ^JlJ AiSLJ JjljJ t^LaSa ' « (ji&) .j^jSH lBJI oliJ» ( Y ) 

. MHO u^u^i A > £Y£ uJ c jjju^Bj 
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Y.l j_jJ^_c.jajJ ts iuMkB f Lfcul AjUII iJullSSlI (jlj c jl-J^U^ \ »Y£ jajj ( PVC 

4__ilj . (jl^-OJa. 1 Al jaJ aLJ ^^lii*. iLJj 4iuJx» kjJLS CjjJS Liu c jb^Lua. 

£L_L»B « j\_£Jlj 2—Sj-ll . ^Lu^l o*JI ^ »UJl c^UsL-iSl ^ r <-v. ^ JJ jj 
L^l. aLLJI JLa.VI CjUliSa.lj ^iajB jjuBj t ^HJI »UJI ^^j V^ « gbfiM ^j*j 
iril_u\£«VI £-* t_LuASj (^jLJSI ljUS ^ j*jaA 2LSLB *LjjiB ^j SjIc.1 a** -j*"— j 

. AaIIcJI till jjSIIj 

gjfci o- quSj » Ajj— II 4>ljjB A^ijVl JjljJ ^ JaliU lAy* (,) ts - ft a pU, 
iJlj-Jil „i JLuS A>»jjB 1>>J^I •ijJ-J *flJ3ft» J5U1 AAi>» JJjJ ^J J lAj& 
0*& £ 1 a^jj^ i*sj JL*) <> %^ £.1 j*j \# a^tliVJ jSU JjUo, ^Ji .L, ^ 

^_Lj AV^-UJ jp A>ljjB tldj^B ^ t Jji «_ifi £Y1 jaJ £liS jpllj ^jj^JI fr> J 

l*J AjalSJ A*ijB £]£, dijlillj . 4cjj>B 4*Sjll JLaJ 0- %1 jaj l«] l i9 3aSi\ jala 

*— hJswi x_aa jjssi Vjk LJjj o^jai ^j . A&jj>a a^ji is il* ? j ^ °/«^ j=o 

h-^ -w aLJI Jc UjIjIj 4>ljj| jJjJI pljii^l fr ^ a\uI^ ^^IjjI f U US 

1 m cij— B (P Aa^Vlm aB »UoB ^ %^ Y -UuUJj jjl-W ^ £ VA _pj ii*J) ^Jiuto \ff- 



r— '• js*--? 1 - *>-- j « ' <i>^J ^ijjt VjijSh jjI>j ^ jsum ^lUaj ^Laia <j>i ■ . ^^s ^ijj ^— (\) 

. MlV . jji^ljjic. Aula. 1 AjIjJI ^j^^jHj vIjUJ^D Juu. i AooljjB >jU9 *J i oljj&l 
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•L_xa jJ Wi J Mijtj cM Jib c5jl> iijji fUiL <^S*1 (,) jLuail AaJjJ ^j 

jUSj . jSJi c .i . /iS j c £_*ai » o^ « j**^ jjVi jj*-a-j „— sua oSlji <j ji 
AU cJM~Bol»(n 1 £o-u, , ir) . uaJ(uv-',Y) * ju»3i(Y 1 Ai-. l .r) 

* O.V-^.Y) » (Y,\A-£,Y)jbLu »LlJI ^a jjjjS ^ ^llj ^j ji, . ^jfl ^fc, UjSJ 

j-Sj . ij-jja y-t i}j^^ jsi t5 jii ok. o* r f juu (y, . oa-^ rA) t (r-Y) 

<Aii3_J *•! £ ^-ajj jj-jll ljJIJ j^laSj ^Jj^B ti^ jSj . <jbs r . 1 11A 

. %*JI oUSUI ^UU t5 jB » 



ts*J f Jd 1 * *. oiri J^ ^J^ ?=^ '^kj JB lS^ d (£*i V j^- JJi« ji»^2l 

a_D^1I ^ .uiajB J..U* ^li ^j . . ^ ^jiuLo £& A\yi»x jjfc Ujl VI r f jUL. r,A . Y 
^ Olj-jiSlI ^ %AA,1Y jji u^i %AA,1Y j=.j AjSUII JjIjJI Jc ...IU1 Sj^LJI 
oLoJI dl_uS ^ oLEiL • ji-sS tjS^j j^x ^ ijUl jjjjl ^ JSB ^JLII ^^ 

A_iUJ X-JjJj AaXJI c AcliuaH , AjjiJI ^1 jfcVl j MJ^I « Acljjll ^ A^Sil^l 



■ * " V JH>j5 T o . tsjjj 46ljjJ, ,»jjjl ijaj tjAjJ tfji J jjyj , % JbJ^.U^sJi/ujy 
. »«V jj^SI YY . (Y1) jiJ » .UJ i,=J ^jffl jSj-B « .UJI f jfc. 



n 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



%\ \ ,rA ls a_J * >ji U . ^ij ji yi j*ji ji a^lJi ^^i .l^ oUjIjJIj 

^ Acliuallj ij^JJI oli-j AoljjU oLJI ^Jc t.ilkB ijbj* ^ J_^iB US J9j . oU*» J* 

.*». ^1 Ji J-^Sl tibL jsull Ai^^iAll vJj^JI oLl. 4j*S ^liijlj « r ? jLjL .,r j^ 

t5 _J C Ajj-uo-II W^Ujl 1 A--M ^ O.Vj*3il Jil tjo (,, aLj tfJ^. <JjJ ^j 

iJi J^SjjJliJ c^lsUD Jt oUScVI ^ « nu-l 1A1 sjiiJI J> &J .L. ^IavL.1 

siji_-i y-j auivu ouujU ^i^jii ju^^\ jjksa a,^ .-..■*-.. j ^ t S j^j 

<^i-Sj ' aPJ»» Cm is jM »l*» u- ^aJiSuMJI aj-SH ^ j»jll Decomposition *5>j1I 

J_5 tf j_J ol_i* A_j*S J A*J jj gfoj pAJ ^ jlSj . AjJj^Jl ^GSB ^ jjiSfl Jil 

« Aj^SB Sjj-JI j^. JS ^ JBj t %f\,A t %\ 1,A « %o f \ ^ jLi r f .^ 

<>-^ <J_S ^a ^ jll oU Ji jijll iuS ^ Ij^h JJjJI JSSI (jlS J^UuJl Qu J3Ln.VI 
ts ~i Olj-jiill (^i_ilS jm ( iiLifi S jj»JI cfc^UjJ iuuilL; LI t AjjLSBj ijiu^Jl S j j«JI 
d tf-» j}-^ i^j • isjll »U- ^ jijll ^S ^ Ijfib d»ljJI JiSI acjjlJI a^UJI 

SjLNl Q}-— ^ aLulS-lj ts _ J *«>ll jjiill Jjls p3 (T) j^j ^j^xl Ao-ljj ^j 



. jjSn iiJi . yj-Ji jkj c t, .m , ^.ssn i^j^j i_kj . • P . f . r ^ ^jt^ayi r a^,vi ^jj^ 

. MIA aJjs 
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.l_jj £-ijy VS^J^a J A-l jJ» & J5j . SljLuJIj Oj*JI J* Aij-Bj ^tiiVI ^ oel&B 
* :ljL J 3 >J i—LijJI J SLi-B £ jS, .l^u ijj^u is jB AJLa> ^j \^jLu Jbji V'hiSJj 

j—j . oljUuJj £—}jJft Uxu aUzJj JL& &&^j&J& AiUtfLi * ..UiiB 
. iSjJi JL_=u. ^.J y-^jj jji3» J5U. j> JUB c 5L^iVI i-U*- ^ tfjj^l 
* tf£^B ale jjiJ aJ3 t£>U. ^ ^UB ^bjJI tjiU ^ AxbSB <jc AJjiuui JUjSala 

£L-L» y-i Li-u-Y (t-JLJI tjjU.) *LJ1 Qj^aiS^JI j|jft| cjjU t> aSjLi. ^^ L«S 

•iljLS U.jSa. jjc. CjLJii-S eUJl csA Jal*. id jji cs * u y L. J3Lk j> .*!&, < ^1 j jB 
t5jL_uJI l5 Jt oL-uiB fi&U CiLLab »W (^uojj ^U^J ck**53j Ji»l*»j kjlu.'. ,-i 
j_aji ^j-J «L* ^ijjS »el£ £Jj ^ ^lj ^jjj tiua. *ji*J! ilil^aJI ^ J^sBj ^tt^p 

. .i_^j» Jj_^a^B/ o^aj^ i . j=j J» t^jSI CjLJL Jakii UyBSi u^j %i . 

. Ai-u/jlj^-Uisw ^ Y • 1 j*j Jl AiLu-aB iJuBS L^dkj t %0 . j^ ^ jB OSj {jiAk, 
Cdfrj-au. Jo j£jil ^ tfjB fJa jjjkSj ^ JjVI C 5L-V! Jj-i-L 2U^pB ^jSj 

a — «5I1 jii_S L-*Aj$ «"i^-iJ . I11H 1A1 ijcljjB CjUU-B c 5L-,I SjS lDUl 
*-*■! jj" «-* • l a*B *£te«*B iW^-J* f*V «^j ('Sa^j ^JU) is jB oU* 1 ^jjU^svi 
OJ-j 4__ijliJI ^^ U^VAI Sjifl (5*± <Aflll «^b J i^jiUl .k»i ^auj « ijj^^uJI 

a-.u.i^ i 'utt-1 j xjj . (^ < ^ < ^•\- < ^^) iuiaij (m .-ay) JjVi c x-aVi j^j- 
J& gSUill fAi o-j - dljka J IMPUTED RESIDUALS AjSnJl J>jB VJ L.i 

* jjSfl Ji_^Uu. A_1U J ''p/JljS U.o « U,1 * Y,£ * t * Y\A « o,o j^ jJU 
lilt iitefijj . Ji jSB J& ^AfiuuJl foujJIj £*iB » jLaB c Aj*UiB s jiB t jS«B ■ . -^ 
( U,1 t r,A , A,r c £,© c 1,1 J _^j u _jj(^^1.-AY) JjVl ikj-B J^ Vj«B 
(> ^*\-<\^) A*W 'AkjJI Jj . ^JSB yt ijjSiJI J^l^JI t^ ^^ ^ > ,«\ 
U^ t \\,^ c "\,£ » o,Y i r,Y c o,^ jajj ilijja liua. ^iliUyi ^ <Aiail iStti CjIjj 



(I) Mahdy , El S H , " Pattern of Changes in the Economic V alue of Irrigati on Water During the Era 
of Agricultural Policies R eform 19X6-1996 ' Egyptian Journal of Agric. Economics . Vol. (S) , 
No. 2 , Published by Egyp Association of Agric Economics , September 1998. 
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. (5 jll o\j* A** ^ Aj*«ujJI JJ jJI 4oJ jj ^ 
MjSjiB J Jj^S ^ a^ ^jj vj u l^ rl43J 0)^ ^ ^ 

L_ol j-i A__J jiB C^^J ^Jj . %1 . j^j £& j$j lsi J a4 j| ^ j| u \& ^ VJfu u 
c U*JI J[i^U*» ji^j ^Ijjl Uu, o-4-^oj -tojWj Aj=,jiJL *M J^J5 J j*U 
( j_ & SjyS Aa«u AjSUI S^jB SAc o^liiay fJg iL jjVU Ac j >JI OUL»-JI oiuiiSj 



cS-*-*j I^jVLmUj AjLSL*JI AjSLJI jJjaH .uv»'i t -«y.-i A«l_pj (Y) Aclj5 J3j 
t3-»^ y-jll A-j-WI Axffill Jc bW» U,J1 4JLJ ^VUal-M ^3 jSjB 4314^ AjjtSJ 

^ajL-uiVi ljjL_«vi ts-t ijjj cnucij . .uj, ^jVi ^jj^j cUsi biiu 

Jul** ^iMj jjutj fJ LS l Ajimill AaaAVl ^iaal LAuull jjiaau jp£ ^j ( ^UKr...^ 
.£, . .tfUll Jil-iM JsxJIj t OJlfill JSUI Jj« Ju Ajalj j| Otftjji*!! JU\ pjjfill 
^-^ ts-«Vl £«jSll ^Icjji*] A^ j^ tjjj^ Axui £jj£* Au*aI AoJ j^II t^jj.1 

LjU_«j5ll 1 4 , a , . ^-. <>_£*, ^jll JjljJI t5 ]L« k l <> %ol jaj JL« »LJI ^^ jU. 

A^.jJaj a>Ux!I ^ULj^VI ^ o- aILUI taulij L Acljj, iu.1 jsll cj^jij . AjisiVl 
Lu aS1»lJ1 «j„AlJI Jj^kvJI ljjSjsII tjj^ ijjill c^.jLj c ft kJI ^> ^-tLJlj ajjUI 

f bxL-J ^5JS JjUS ^ AiiJI a^jJI MJ U l^a ^oiS.,1 ^^IM ^1 ji ^j 

c jj-SVl ^-^1 jjB ^-Jlfl i-LJ A^jiUI ajSUM ^U.Lib.VI j^ <-L^ ^ jll ^ U*ll 



• ,1<J1 Jjlja Y< »-YA « us»ljj» oa*»^33U ^JUl >s>B , ^jjH iL^aaU Ajj^lJ 

* JL - 'J ' ' Jjj-^^J *-oijjl M — »4i3LJ jjjj ^jasu x>5ji >^jAu^y UJzj <j jj ■ , j^i j^j .u-o (r) 
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■ ^-ifcjWj *-*% *##j 4>L«?.lj 4oLa2l --Uj** l^L. j__v. ^a ^Jl p U_i jj^ks 

' '" ' " A» • *-*• J J* ts-J »M J-*l (> --JI ^ is&l J jll jLijVI jj- Jc -- jSjj 

SjUl j£-___l___ ijiW *^t!Sl Jcl ,$*__ ^ jjkJl ^Vi.-B ^jll f U_S J^ i-»^B 

_-J_JI ^aL^^saj « j*iL ^jB f Uii c___ <_>£ n or Jjli. ^ £YYA j=_u 4>L_B 

l_lL__aj5 _SS j£_JI «_!___ Jj____i U . lS^LB JjiB Jj_____i A^__JLl ,___ tSllailj j-wJLl 

"W» ts-* 4- u, -> a ^'J^ C-^J ■ Ja # i35 ^ 15 jM J* AJ 15 jB jJiJ i___i1 J J\ *_j j_B 
SJLJI yj_____l uufljtfl <_» jfcufl .-Wj iJlJI *JjA ^Ijii,! c_l___ J^j tj^^Jl 

A-_Joi_d* A-j&jJ CilJ oUa ? 1j__Lu,1 SjU>L 4aLl_«1) -jjauSlj CiUlj^l : Llj 

: ^ijju gtsayi _,_ Sjj^i 

\«-U_---_J JJ__j 4jL___JI j 4jJL_B UJ -j1j_M j> W^-hS 1*j fla 4_J j_ ^ 
iil__.il tJJLfi 4___)j_J» cij_5j . l^Spjij U j___«_ Ui AjSUB _Jj_J1 ^a! -^jS ^5 

_jj__5 UUA. f lc jl__,L __.l j 4jja>, j^n ^jll 4-_JL-.lt «_ij__JI »L« <> ^ . . . 

-_JL__j U t Aj_> £o-Y . j__j 4>li__ll olil___lj t-_-_JI «_ij__JI ftLix AaJL,, . iJKz 

Uj5 i*U_j Ajix ^ . . .-O . , j^jj jaJI Ij_ jJ_ j_i^| ^-J 4-,^ Jj i-JLJI oL_B Ajkj 

. £ jj_LoB ^>-J l{'»V>'t j\j_ll oL_S 4__jLa Aaj-1 

* _5 J— B u- , 'j fc l cs^ <-ij_-fl dU_ fl__i_| d_Ic.| AjaaSljLal yc. ^^ j_UJ A_«l j_ ^j 
U+L* V f jU. A j_j f »__i_l jjS-j AJL_/ T f JjL, ^ o J| J_-3 „UJ b ja ^ {j »^>j' 

4__J^B e-a-^jij . ^sVl ^jiD _*jB Sjljj j.1 U_OL__i_l c jsLJI ts -_.ljjfl _5j ,_» 

„-- *j_> Y. • j-c l^fl c X.Vl j&j JL ^ ^ _5jU A__Jl__JI tij__Jl „U* j 

* j-XoVi jySji aVj_i W> ^-i^-> <^->^ <pfr »Vw ---^ s*h «-UJ i> -yja L«j t jjJ-B 



« .L_jJl C-J-VU jj_j; >sj. ,_UJ J3S « ■ \frjj-_j ___,, UjE-Jj 4J-J ^Lll jjl^ ■ « ^ j__ jjj^ (^) 

- HA1 JijJ (Y1-T\) Sj»_» . jjS SJj, 
Jx-iji j-3— v-^vj J3S c ' t5jll cpJ>l „i i-ij-J .U. jJjaJLJ Ucl 4jaj3j-J " c (j>Sj) jJe. 0-_ a__. (T) 

-Yl) Sj*i_a « ^jjB Sjijj . ,LJi »_Uii_J jj_j! j_J> di__j sJSS « ^jB ^-Ijb.1 ^ tjj_Jl .ix. jjjiij 
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« •*—• %1V ^ i5j^ ^ »j* d c^Jj * WML* a«j ^j iijjijau^a t^b^ 1 

* l^L-jiB ^_uu] 5 — ojDUl tfjjSB j^liJl j^a^S ^it jyoj ^b^ AjLa Jj* %r 

i5* ^ UJJ c5j» ^jS ui VI c ^Ltfl olkiL. i»j Jc .UJI .■* JjU ^ ^Lia 
i!j>JS Jl fcLitfL c cMjiL j*iu J VJJI jjUL ^ jll M jL.I ji ft UJI *jS£ 4^U_p 
j« Jc *j3j£B *lj^oL ^ j& ji^Vl JiJ Acj> Jl A^l^ill cjjUI jS, . *%B 

<j— • A-j,Li*S1Ij 4j«jA1I ^jVl ^tji. ^ ilila. ^jB CJjiaJ J jjt iLjajB CijiJ 
£ljjl_J AjilS-l i-ljiB tfy LoS t oLJI oJlA iaJLuM UjJ u^jij . tfjaj J»j Aju 

• t*.*/ f aa 1 * * j=J* Sj^JIj S>lill top* csjLsl- ftU* o* tjlja tjfi To .- ^ Y • 

Aifii- **jL CjU.>4 ^j ft L. ^IjiSufj 4ifia^ J^U-. ijZc Aaljj J}U {> ^x^ 

j*—3\ : Jj US UjUl LL^Sl Ui JiuaUJl cjij; JI ^jj^^JL n «U * A < £ 
- J j-^JI - y~«JI - cWl - ^ULM - jSaJI jajj - ^ M Jjill - Sjjll - £*IS - 

Ji-uaUJI ^ j ^ ^ jjxJL. £ JI Jua5 :UjL Cll j lS j ft L« pliiiu.1 tjLuj c tjioJ 

3-^jL ^jjS tole ijO^ JiSVl iiiUUill l£ALI oUil do^j Vj t ^jB dUx ^a a^jLB 

. 4ja.ti3VI (^aiiJJ ^ ^j ^ JjajIL A jj& ^ jB oUq 



(2) Hamdy , A. . " Research Work at the Ban Institute on the Reuse of Law Quality and ift Tmp ? rt on 

Soils and Plants " Seminars Mediteraneans on Reuse of Law quality water for irrigation in medit . 
countries , 1988. 
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*V ' hj^ AcljjB ^i ajSUM jjIjJ iTjUjL^SU Ail»Ul l %^» <Jjj j^j 

* 4_j3Lli ^L-^JI AS-ju ^Ic <iSj5Jl jlSVl ^ j* ^^ <J,i 4^+ji £ j^ JUjJ 

^tti ^ .LjJ f |jiiu.V .LiSaB I JSj t <^5L^ j> jSbll £ i^ j^ a^jji itsl^ 
oUJj tjfeJU ^iLJ jU ^ko JjVl * j^, ci^S ^ £ Jj*iB tjjis pj ^j . *ikiJ| 
Ly°J*-* «aL_^H JSl*B ^ku ^Jfflj * JpcX\ tji 15 jB »lu Ai\SS isJ pjc ilU ^ U^ 
Sj».j) ^sL-JI jSUB ^Ji** £JSB L.I < JUfcVl <,*<$ jl »L« fcKs :*.» *JU ^ U. »UJIj 
: *JlS» Jliil lib ^j Jj»*S 4ji«J ^.jJI £ Jj*i o- jj*^ d ja .-.-■*-.. j jjj . ft UJ| 
B UuJ 4JUI AilSiBj Jain j fcLiCU *JLJ felKlj JUI o^jJI Jb ^ ^Ijiiu.VI (i) 

t %\ • «%o i_l-L ^-liJl o«yi jiJiaJl «J**Sj <-«lM *-«jjt ol£U-<J *^jSL, cjVU. 
dU JUiJI (IjiA Ji\ (_a) . yjLJl 2LAu-B ^ AjSUI DjbVU i^lsJi olu.jL*o» j> 

^^" £^J*» ts^' &J ■ AJIj** flJii-lj ^^-a^aB u£>il jjJc ioiiila AjcjJ Cj»J 

j^jUIL j^ Ljs ^Uij * J^i gjtii <«jjx»a oL.U«B ^l«J kx»dL »U*B Sj^jI jSUB 

^. «*llij « tjljill #UI f |jaa«il X^jfr , jaJuB ^Ul ( oUJl S^jl JSUB c o^J^' ^J 1 
t %o ^uj ^Ul £i£oll (jdisL «IiL,Uju. Jt j^a ^Ij.^-vJl t»< j-;»| ^ jj^ .^w .v. 
t>^j ^ %\ o i^oj ^Ul jjiLJl ^jiii iuiU-j » JsiB wliS Oiu^j ^ %^ o , %^ , 
pL_^B J_S p |jii,l ^, jia*B cLB SjLij ^ iiol Jia ^L«U»«B ^U U . iiLi,V< ScliS 
( uiijj i_AiU ^ >o %Y. ( %^ ( %\ .) ^jjJlJI oULu-B oiuu Jb ^ c tLJl 



(1) Mahdy El. S H , " The Economics of Water Resources in the Egyptian Agricultural " , ph.D Thesis 
Dept of Agri Economics , Faculty of Agriculture , Zagazig University , 1989 
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Ufaljrf-J jo c Ajjx^JI ioljjll J .jjvJl dL. fhtfj ^ °> jljjll AoJjJ Jj 

■,l_^ JL, j^ J J&l t-jfSM g^Ujj j^ J UJ* jUoVI oL« jS ^jM jjL^r. 

1 V ^_aj £_lu uij-waB »L_l. A—La. J (J-gj « Y . . . p l»» ^ £S>L«llj ^ 1AV/A1 

Ol 4_JjlH Caxijl jSj . l^jL. jb J3 V J^j jLA* Jail, o^L>«i AJl^iB '"JjL^.' n 
i>_^ d-i» a_^jL Cjli j=Jl J Jb Jll ^j^JJ a^jS ^ijUi* .U, <> %A. Jl^ 

LV 3 *^ U!^ 45* ^ ^^ fck> i-ijc- «-ij^-a- A^jL Jljjjj t yjiLJ! J * J> Y . . . 
■*-*tad JJ--^ f-^J M-frljl 6- ^ *-MI t5 Ji 1^1 ■ fckll i>«j cijL^. AlU. J 

4-JfrjiH oJA SJ=.j .lilt jjj£ Jl iflLbVL t oLuJl j> A_jcjill a JA -vi*..-. ^1 j^ ^ 

jh_^fl iIlJLU* jdfc ^^ t^iUjjr-ujS ijj^ ^ ^tiiV! J>> ^i. a^IjjB ^j 

A_}a.tSWI iHLijj^lj « jrUiiVI j-uaUJ A jv>| a\b.UWI j^jjSS ^ l^ljil^V Aj5j=J 
t5 j_ll oLj- A-Jtjil LJjj A_JuJb ilLftJI J^UJl A**J| Jc jSLJI AxAej t AitiiJl 
A—j^tuI ^.Jt jjjL, jit l«J (jSj jJ l-ij-uall olui J \Jlj& >"~--J Jflj . A^Liaiiuill 

*— iJJ* 5 £ JJJ 5 * ^ "M 1 -^JJ^ cS-^ -A* ^ ^Sa- JS J*-iUJ\ ^tti ^j * t^U^il 

•^-* cs 5 ^^ (SJi wJ^ U^ Ob) *1»J^ J Ajic ok<u Ajj^bIL AjjILi i-i^ua ftLjxu 
dua. « Aa.jU Jaaj ^ JiJ^aUJI ^iwj S jJ3 Aoal jiB illj^Jal US (A^liiJl jjfc gjtiill 
OiUJiWI y-a olaill jrtiil l^r, Liu ^J^l t^ *> t • • « j=u Jl A^jL ^-Sll J«i 



CK^-«i pL^ ^-Jc ^Ijjl ijj^j .U f l3^J jj * , (jjSLl) (^^..jB J* Ma. ^l. , (jjSSa) fjAljJ jj> J* (X) 

. 1111 jj— uj « iV jla^i . JijISjl **JLx , «jcijjll VsBj «^j»Jl *1?- « ' fj^B AJitU. ^i cfevoU^I 
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0-»ii— 1 SjiM Jj-uaa-. JjuLuo. iJjill lltejJaji Uiu t QjtJJ ^i * ja> 1 . . . ^ jL» Jjc 
<-ij_uoll oU. fhtfj ^ £«£» Aj*aAj ^IjjJI Ci^ajlj . \$j Jb.jUl £ufcj j ^ Jt oU. 

. S^iaJ ^jVl 6- ujJ- ^,Y 6- >SV ^Vl ^-jill -3*=^ ^ 

^.jjsjll ^ ^Ij*£ AiLbl *l£l«L *4jL£L» JQ*Uu» Xkjc ajLaiLs oa^ «» *i*lill S jill 
J gSLJSlI i 'vn . h jl oij . *jji!l Jij^c-j ^ jB ^i ljj^ ab* ^hisj £* ljJLJI jjy 

ju_fi 4_JjJ niyi . . . 1 4 aJj_,SJI iMa^ JjjlajB Ala. j> 4ajLill ^jU-JI JSIjuJ 

Q-* B^_jljLa tliL«£ Otiljill Diuu iliJaclj c AjLj Ajjj ^j Sjill cliLu l$J p j j Aij,^ 

( j_Ja3J ^.Jl AjaozJI ijSIjsJI olclj* ^ JJJ*^ c> cS Ji 4ju.I jJI <jl jjc ( -jlja/ jja. j ju 
• t5jB ts* V 8 '- 1 * 5 "' cM IjiiijAJI CjLuISJI fjA tSjU-oll ijlik-o j? j'^^.' 



(1 ) Tahaun ,SA, Fouda ,EE, Mohamed , I R and Ibrahim ,MF. , * Quantification of Siol Nitrogen 
Losses by Leaching und er Different Field Conditions " Soil Science Dep. Fac. Agiic Zagaziu 
Univ. and Soil Science Section , The Desert Institute , Cairo , Egypt , 1 993 . 

(2) Tahaun , S.A , and Abd El-Bary , E.A. , " The Fertieatine Value of the Sewage Effluent of the City 
ofEI-Zagayig " , Soil Science Dep. Fac Agric. , Zagazig University , Cairo , Egypt , l'J')7 

* ■ "'^ H t- J ' J i' ">' • yL - -J ' " ^^J wijwJ .Uo ijjjJi U*J\ ^jVi ja^s " • j^=j- ^~ii ^ : -, (r) 
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j£j ^J>» J» JSj ,ji, j (i) : U AJ Jc (JAjjjA) *fij>J l^J CilcUaS AojLu 
blw-o l^LtkJj ^r tt /iB (Jljjuoll j>Uo jj* Clliic j&i ^ . ii« ^ ^Lb i5 jji (J jsAj i Aim 

gijLjBj JLJjjJI jLx-ii ^ CjL_jLs «> i^Lbc. Jl fcL^YL l*^l> Jc ..ij^U 

ls _S 4_*^U. *_ J-j AjiaL Jl *jL>j t> AjJSB p | jS jjij c jiijj £s1jJI o j$j <ejj j*]| 
<«_J SjLj i41J£j C tS jB .Tlljiu. SjLj £* l$j hyJsuJl SJU SjLjj i itJauJl iIjUjJJ 
J kJw . 1 I SjL_j jj PH — B fSj i>a5j j t ^ jftSB Jju-ajSB <a. jJj i Jjiill 31*3 j AjJLaJ 

f_j tliL-iiB jljjl ,^-5 jjSjS ^1 jlSj . iLila SjIjj CjLjSB j^ajc. ^1 j L«£ t tiAjiM 

iSj ig — 9 (j* — ua9 t_ij — ua9 aljj) ^l^lul (jLal jjt * 'qjiI Jillj u <.^l AjJ jj jj*j 
4jjjj_JaM Olc jjJLoll ^a! -j* Ja.lj jL«j <_a ji^oll eLvo ^1-fckU oj\cl ;jl tcjuaiI c CiIjLuII 
iSj tS-J »L_iJ A_fc f hVl ...V yilSfl (jUVl JSJJJBlj . »LuJI jjL-s* ^ j^aflill 4j]aill 

S— Ail jjB CjL,I jail l^Lo i4Li ^LiyV fWi.-Ti <ifc»-e aJuI Sjc lilljA jjla c Ja=Jl J^U* 
y_j Vl^i-^l ^ ^1 j ^j^SJI ijSill ^ Ju« Jc V, 1 -^^ ^IjSill ' ^.jljij-JI 
(jlal a>M] (jJjiA (^jJautll Jiili ^»J (jAjua i_ijua dUaj (5 jjaII Jj>D Cilfi ^C <m\ j^ll 

ig j Vmll J VJ . f l .naiVt SiLiM CjL.ju.^.jjSB Aauu <>. ^iju ajI VJ c *jj_£i«1I 1j!3UJI 

pjft ^«ljj ClauL^jl LS . ^JUII ^ jib ojikj t> ^jjj AjiuiVl (_>i>U>^U ^Ij t5Jjill 
L-jm. Jj — ill CjI^LJ i^b±1jjill ^jftSM ^jjiill ^ jLmSjaJI ^jLaJi ^ «_Ctti.l Jja.j 
LS — 9 ^jj_J jj— lit ^ — i-aLv (Illjlfill (^ J j^i (5 ^kdJi <_ijjuaj) aLls aljiluil <jjl£jil TCj^JjJ 

AjjJI ^3 l^al^lul jL^all ^cljjll l_ijuall »UiS tliljjLuoSI (jc ' '(^iii-aj AjjiIjJ Lai 
AjfiaJl jAwaUJl ^a! ^tuil ^jluiffyi Jjklll Aj-IjJ j^lc «^_)Sj J99 t Aj>uox11 Aj&ljjM 
A J.Sj l*J Aj^LcuSyi 4-ojSII jj^Sj UjUl 4JjLilo oLvu ^jll i-ij_>ti C.^'. Lj^tlil <^-ijKij 



(1) Hossni , Y.A. , and El-Tairas A. , ' Safety of Sewage Water in the Irrigation of Plants " , Agric. 
Rec. Center , HSU and DepL Genetics , Fac. Agric. , Cairo Univ. , Cairo , Egypt , 1997 . 
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« JajkJI dUJ tsAi iS UM a* JjJJ d&4j ujSB *dL*j * Aiufl ftUH u -w.... ujt J>» 

C J* ^B 1^-^.Uu. & J ^ liUJj t LJ^zJI ftk. ^ < lWi . f UP JljJ JUj Alii Aj^j 

(j_^ £-5 jUI >_auJI A^U- Aai&.l Ajjjil Cja^iji jSj . jtifl t jUI jajj * jjVl 

AAr >,i j^ii ^jB dL. jj* iuSl LcljjMj l^aJL^iL-l Jl ^fcaj 4I.M Ji UY£,o 
XJj . A^ „L. %o1,o Y jaJj ^Ijj .j^ 6 L, o /o{ . ,tr j=J l^L. <i^ r f ^^jL 
aL^ flJii.oJ l*_al C L^J ^J ^ ^ JJ^JL iity S jjj^, <J^ vlivojl 

. 1*1. Aldia-Jl AjjjUII JCSH\ J& t jU.-J , 

J c^utlj U^uJl a^JsMI Jb. jfe jjj (^^ t u.jk- < a^) is jfl *l*. 6- 

15-* 15- &, JJ 11 »JJ-— J »lj- fLttU Sjlcl £ j>U AjjbjJ CAjLuI (> AijC. Jc. ■*«> 

,jM JjaB Jj^ouJ Uj^Jlj AJajliuJI *L*i| (jti .ip*ll 5LJI i_i«£J jU| Aj^fcM SjUj 
lJj^JIj Afkll »LJ Jc AJajla^ oU^ uuU JLJI ifi.tijl Sjbjj iuLill Sjillj jjLSBj 

^j-^a .u fb&sj sjict j ^jiB ji ij jjb c^ji ^j . jjVi j ^ dj-^j 

Wujll .JjU^ll ^1 LjUi JjS Ajc jiB CU^^II Jic ijlSB jjj AaJUx i,^ tsC » jjfl 
ftLj* (j_c ls _ft» jjB 4_ij«JI oU. J^aa J& lUJIj 4 S jwu-a AaJL* i^lkau. JOLi. j> 

. A^iiLJI Li^jl jiSSlI 
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Iu-ujS ^haluVI iuljju. £Auaji AuljJ CjaJjiuJ £ua. t Ajc-jiM tJljL^all bU. Av^-...\ 
c!j>_fcll J&i. ijiaj) ipjiB UjLaJ JjjL (je ^Ijjfl .-i^oB »Ll. f baaJ SjleV 
i_*«LuJl LJjj ol_jJI Jak ClUaa-a jj^ia. a\*JjJj (jj^ »UJ ^^a-jIB jjc. fl-iaiaVrJ 
(>— • A_a. jSJ AjjLluJI idt tJ j^a. <J jjj i ^ jB o jl jj jlij A^a.j <> 4a.J&tH SAU=J 
uLBSS J fcjLLJl Jo tip J>H *V> SjjS ^^.j Jl^j ^jai^ fc J>B J* *^j 
A_Ma^ i_^a.jj >-*>« UjS* ^SJj* *EG j\£a.| ^ j|j . Aa.jS-» JblaJJ Cili^ 
£al_i*M A>« i^ajl Ji i^Aja. ^jj^Jl ^jA ^j^. gStuM Cj^Jal .*, c Ulj& 4^^511 

. % ro » vr (ja-j j-iUJ jihii jsui js^. cj ijsj ^,n « ^,tr ^ uuKsn ji 

. fc^Ajia. r^,Y i Ajia.^ . ,Y Qjj A-UJI ^!t J^ A>iij Jjjll AJLuaJI Sj3la» Oajljjj 
1,£A c ^j_S y,)^ Cm k^ f^ u 311 a M i> M*^ >J1 ^jsLJI SJ3U1I CJa.jljij 
l5.*l-^ 45-^ csiW^Vi >j& I jJB laL*. <_jL«a. Je jjVl **!*. Silojl jlS .Mj . JljS 
%0 . ^J-aS V £ jj£«ll *aa3j pftJ 4/UI JaJill ISj t^jft jljj ASjLL. U . £j>LJI 
d_Ji OJlfi (Ji*- £3* fJ SS J £Sju ^ jll S jl jj 0* ij*+i ^W-Jlj Jiji^ <-iJl£S <> 

cjl^S—aj. J diajj i juoa J tjjwjl oU. ^JjaiJ SjIcV AjILJI CjIuijLmHj «_u1L.V1 
fA-Jk«l i5 jil 1-iJlJj Jji, 4pa5j i tibll Aiiiii. ^ i^^^all olx. ^ ^.JiJl CjLil^lj 

a_5j . LcUaJj Ljluj LpL^aij Ujs *a.jS*]| jjLM ja ^ ^ oUJI B ja ^ s^lfi-VI 

«_ijl_«iJ oUt Jalaj ^ J5LJI pl^aSuVI Sjlcl ? lfcu tjjukil ifljiB ilaaLa-aj jUa.jJ ULla 

&J» i^ u 3 ^ 1 1^ 1 JJ 8 e-i^ U* ^m^j «-i>^ll dU* £> U^u, ^ jLiL A jai 

^_a go-jill t> Ja3 Jll A>«Sjll JSLUI fAl ^. ^jfiB J VI « dLjJI p ljaiu.l S*US ^ijl 
IS-i pljal-VI SjlcV lS jjS CilLau. ^ ^ Jl ^Jjlill ^ j ifj^ ^i^^JI oLw ^laiiu.1 



(1) Mahdy El-S. M , " Economic Analysis of Intermediate Drainage Reuse Policy " Egyptian 
Joumalof Agric. Economics , Vol (9) . No. 1 . Published by Egp. Association of Agric. Economics 
, March 1999 

(2) Abd el- Azim , Ragab A . * Agricultural Drainage Water Reuse in Egyp t ■ ph D Thusis , Dppt 
of Civil Engiiieeriitg , Faculty of Engineering , Cairo University , December 1999 
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t «Jj_uJt .L_u phiSJ sjIoV IlwjII f Uii» j* eij^JI e l»J ^^jB j& Aiii-Vlj 

. %Y » a±£i <a <SjLLoii Jjj.iu.'Vl j 
aL ^* (»'^3— 1 Si-ol fcjj-.U cjiL^SIj ^ pjySu ^^Sij Wj^uJ <-ljj ^j 

jU^Sl L-c\j j, d_lij BOT {tiXi ^ 4jalu iol jj!l ^ M*-B tsau^Jl ^ij^JI 

*j* -P-5 ^ * r rf^> ^ Ja-ji-JI ^ •U-M fb&U S*li£ OjS i!^ t (£jj*i-M 
J*" a& d i-l^sM C^JSI jSj . %Yo j^ g-jjiJI j»c J3LL jLSu-VI J& jSUJI 
Ub ""* & T (fl&j Y * J* J^VI £± t> £ Jw >«J j-c. J5U »L*]I j> . .-<-» » jlJI 

. >-«! ljUI ^Ul jljjiM JL^J j- %A3 
c3-b ^3 Ail diaLM ^jij . jjSa- ^U tjSL. ^Ij J^aUuJI , if^ n ^Uil ^ ^iLaHj 
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SjLoI Jl_i. 0- A^IUI AjSUI jjljj f l.iiSj pJi^ j=u oLvWI J! ^Jl ^^ ^ 
15>-H fL-^ t3^ ^s i*— .>» J** 11 J3U. J- AjSUB SJjVI 0B-*3 ^ fcLiVL 

* ■ hlW' i J i *lfiSVI £- j«m ^i *jSL ,jj« ^LSl gJjJill (jjJ »UJI b<l S*i.n. luljj 

. JiaJI qA j JJC. Jal9 olxall Jjo-ajS <^LH£j 

.pjiU .AJJ .JjiSJ Up J^^ t5 i J j| jfri j| j^ ciJUij * ^IjjM g-tiiVI 
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•• • • 



^_ a jU. ^likAj <■ ,» . /i7i ^pB j » AalaJ\ Ati, AaUJI ^jSlftl ^^ laljia. j»^> *£ 

(jtS—uJI -n_c SjLjJ l^Ls SjSS JJyJ Aajij t l^lc t ilUl SjLjj .NW. j^V| ^l^JI J^ 
**L-*a SjLjJ J) AaLitfL. Y . O/Y . . . -»U1I ^a a^-j jjjJ* 11 jaJ LJU £L ^JBj 

^ JN ts-* e^J** WM=^ <-*****» (^1 £-£» CjULu, ^Ui& » (aba QjijL > o 
c ts* > L. fLi&sJ aJjU- Ji tf jj, tf a j-Vi « ol^ dual* *A j=^ a^s-ji 
^ V j tf Jllj « AjSUI jJjJI S jii a^jj JulJS a^Ij* J^ ^a JL> Aijlw AjSU jJ^. 

. (iijbll Vajuj l*Ja.jl« SjLji AcljjB ^ AAii^uJI ftlxoll 44ft ji ^ ojpfc a] (jj<j- 

j_sj Jfl ,«A y-i WjSJIj jul. ^a AaJUl ijSUl jjijJI uUI I ja JjLujj 

. ^SjLJlj^JLJl 
: Jjilu^l Ji I^uaJj Jxu,j ^^ Jj AaH«H JLuUfl jJj*» ^ -Y 

: Jfcll jajfl J& ^lljj t U jiuiJ 

Aizia. £jj5 llto. ipUiVI ^ j*-aJ AjjJI olxJl j^L-a* ^1 l&^Sj : JoiJ oL* _ \ 

J »™ OH *«5j*S cAuA oU« ^jjjl AjSl£t Si?.>«u AjuJl/Vf j\jL» 00,0 jaj AjjIuJJ j^m 

J_^ j^J_^ll j^^JUll^J^ Jl (^) ^aj JjarJl j^^ . MM ^ Jb^j 

'■ tfl* c^J-Bj 5_jSLJ1 jJjJI sjjj Cj»^,j jSj M ^o^ ^Ib. AjSUsI .-tt.^^ JjjJj 



.mvjjL.iv, ij»i3 uj* « <cijjB ys « ^u>fiij js-ijjB oLijyi js>. . j^j ^s %usn .-jj^-i j^ts 
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jbj«ll jj^. Jib jUL. CjUSjIuui (> aLJl ^1*3^1 Sha frLiiU t jUL. »L£ p jji. - 
w* oia ^jji-» •:* ijiS aJL. ^ Ail ^ Y&j . L^ JA,i ^ ^^ 

• *V -jM* ^ J 3 ^ -UJP ui J i- cfe^ »W" i> 



JJ cUulij^JI yijr^ffifi « S>13JI Sic ^ \o qhj , c s j jfe ^Sjil JUill ^ 

fc_^r f jL^m.i ^ jk&i *i*. jl^\ ^ y j . j— *i=J ^ ^ _^» 

<>— «» Ji*l_5 V iu_}^ A In . h Ao-uH o JAj . AJuJl/ Y^ jU. ^ jaj Lltf l*x. JiliaJ 

,^LJ1 d^ <_^*pKi c^.13 j3j . 0) ^suil jJjJI A>£l j^LSu.JI U.l^-.1| ^ULu.a. 

jLjLi Y jajj jj£ Jji-Jj jlk,Vl i> 4_j-£ .iL<». AjjUL,} 4__JjJ*i ni I ? \c ^ 

CiLjkJ -Jiij ^ &. jU.5L.yi Ji. 4liJI ^lJJI «_iJL«yi r LiLLJj .ilfc, t 2dJAj r f 
CiL^JjII ^_J i jiliJI ^ubJIj Aj«JJI Qjtf-iUjJkll iSLLB £Ls i^jiiiS »L* - £ 



yj jjo. \<\no jijj, (i\) f sj« , j^. <# ij i ji j&« r 
Tl ^ « ji-^j. , 'j^ l^ij^j jajUj jjtj 3 j^j j^ ^j ^ j^j , ( jiSj ) ^^ ^^ ^^ (Y) 
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*#itf » 6- JjVl ^11 W J*i 



J» — ^> &-aM* J£ 6— *ffl j^ M tf — iu»i 



M,__ 
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: Ql^—^J A_fc y_H»il j_*J| * j Hi 



u^ 



t.i ii ft i H JaJ ^ jkj ^Ufl AuJl <^» (^jajjffl ubol 



iljjfl m J ' rti^ Vwi tf , . tt «» | | 
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J_jL» Y . . JJJ 5 ^?) J^ <#^J l J*- U» •■"aiil *JS»H ftL_il -_Ul ji. £jjS 
tj_«. U >_* ftL-J-JI «-A jiiuj . (IfJjS ff jIjLi £ . . (jjja-w) tohB fJSJj I (lyj£ Y*» 
___J_j Y^ jLLa £.1 jaJ illljljajl »_A aL* (>• 4j_u_ f_j U j_Lj . Juill j^j oka Ojlj* 
V.O j__j ft L_»_»„ £iu tjiflj jjl J3J1 <j--Vl V-V__J JjJa. ^k •___ jiiu, U1Y ^Ic _j_. 

a* 

ftL-t_l (> L_> S-ta. 3jCjii Jluj La& ( AjSjaJ otxJI fc-ijs_i _gj_« C_ljj_£ t t— ^ V« jLL 
£-_-J Vj . _____ «_ij_> (jUl. ^ (ojjUI yi * > A. . _r ♦ . ) jaj l^jL. J___ 
»LJ » JA ju«j i_U_l c aLjL *ji_j ftjjil ____> _jj__. _jc. VI __lil ja_J __A »lx> (_il j_u_U 

J -j (5—0 dUI jaJI « JA (j* (j >i»B c_ij£j (jl j_L_1 ^j . <_U AjaJjl JLuil 4_jj5 C_l J 

*lj___Jl iliau _!__ ft__a__J» jjfc *JSjaJI ftbJl CjU ji US. ^W • • • f lc Ju Y^ jUL O 
fr |j_____J| ^ ^jj_jll ^LjB j^_J jlji. t^fj . *_u_i .j^ja. Ajjij iujiSj A±j2& 
(JJ— i JL__ £ j-j — fij ^_ -Lu liua. < V^ jl_ Aa i_i_ £ • jaJu Ajjjaut j_L («__ j 4jJji-l 

_>_l___„ ^.jki (> ^i jiS t_* ji*u, .is c Lmi « <^_j__i t _>»__« t^' J _U«j lijaj 

(jL^cl ^Jc »LJJ ftib jaljil Ijlu pLl-lu^U juu ^ *_Jl_ll jjc. AjAxJI ifljaJ oLuJl 
(»L_iJ e j_A j> Ajsljji jU l» ^jja ^llil . ^oAj £9j]| 4_iJlS ^ IctijJ ',»-; U* c s jaiS 
^SjLoll O-J • llAijjJI «kLu tjl JS *_»fi ^ O . jaJ (5jl ^ t Uji- / ?? jU. . ,1 jaj 
L>— «l l_ja — u A-a£ ii_uJl / Vp jL_jL» V _ Y t O J— a-u tSjiuJI t.l-vmW Joa^ jbjj (ji 
U^ j-iS Uj-^-i- ^ ^SjiJl L,iiliaA» fr. Uj\i» JS» ^jVii tja.j ^\oj . t5^L«ai j 

CjI j-ja 4-JSjail *1jL-J| jaJI Jc. J&liaJI ^Uij ( ^Ijs o • • • — Y . . • ) 4SjiL« «*J^l— . 

: ^cljilf iljall aLioiolMaail ^Uj. -j 

Jj— =J JfrM CjIjujS i_uaa. i^lij Y J p yjjL ^ £,YAA jaj « UU^II Ciljjajll j 



IH_MjayaiT.il i S J*_B l 4ui__Vl SIj-U 
Ol yai . lift jj^SJ . J Y. W ylc. J_y j__J 4jLJ Jjyj =U»jaj-J SJj--' . ^jBj iJ_B J^jJ Sjjj (Y) 
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« (%Y V Y) r f C)j-A* n £1 jai tibll Jji uijL~ J& I&jja \ «m/ 1A f ua 

r p jj_jL v\a j^ tshj uj-fcj . (%ir,TA) r P jjjL -n «\a ^ tb» Vj 

»<* J*S5j . M tijtf Ul J *> Y1YY jaj, .k-ji-B ^a l^jL. **«i ^LSj (%YY,1 .) 

^> i /J 4Jj_JuaB ilA iUaj c l^haU ji ^J jB p JiB 1I1LI4J ilila^uaij « t ij-^Wj 

. 4-eljjB J i^oiSJ JB CiUjUiSlL ttjL. jjjS L. LBc. JB jjjLuoJI »Lo l*Ui, 

«— » * >■ ?"• • • {> Jfl Jj Y • • (juL »L«fl jj* *JCjiB oJ* ^ *a,jLB iu«i £j\juj 
Y" f jV_jL r,1 (ja l^hiU jLuJl \ < n««s Colj iia « AjjUB JjljJl V^ J ^J U A.3-J 

L^ij^ji, mn / 10 ..ub ^ r f jU. £ ,yv j^ ji cjUwib <> jjVi «-l^b ^ 

is-* *> jW- Y jaJ J jbjp J jjiJ ^j 1 <m/U f UB ^a r fJ LjL o, . ^ Ji 
r f jU. 1 jaj J| J«d » QjaU ^a *> \\ Y. UjL Ja«ji*j Y . ,\ / Y . . . f UI 

^jiJI jj^. ^jji* * ( T f jLL ^ ) f>M JI «jj,u*. £jj£* c ( AiJt / r f JUL Y) 
J5L^>. J* ^eljjB uij^aB »L« AjcjJ <>uttj jljfeYI ^ ^" £* « ( ^ OJiA 8 rA * ) 

o^L_ol Q_c ^_^a.UJI 3 mill jlaUuJI t-JJajl ^liua jl 4s auua (Jij<ua oUaj I gU-V . .w'. 

. (r) Ubll JUi JjaJ jjl jaJ ^ ja^jfl »UJ J^ Jil^fl jjib Sjtjj ^j 

^_j 1^1,-tVi ,n\ (jLoj ^jB AjjLJI jL^aA ±J\ A^IbixB ^auuaB uJjv^B ft\xa jio 
i_alxJl »UaB 4^S Ciil j JBj . iiulisB ^jauuaB JajjiB l^j Ojil ji U I j| <jj\ qA jc.1 

ii_-B/ r f jijL. Y,r jaj ji tU^ai iiii^uuB jsiji j l^ / r f jUu • ,yi j> LjsUi 



. n ^ . ( n ) ^j J&. . JjVi J-OS . isa ^AJ jka (>) 
i _ y ,> s jsa , *£u «u c ■ i«i. tjjL.yi ^fcjj jjui ^v. jj^ • c cJu^l^u <jj 4jhJ « puyi sj jj (r) 
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jL^-sai ^_oS»iiS j_p J j . „U . H ^j ^a ^siii di*L Y . W fW ^a r\» JA. i,o 
•xj. ^_=JU- ls -J* jiSjSB £* t uUiVl £ tiV *lja— B yJ CjUiB Uljjj ^j^ J\ 

A % .^.B Jc. JjjUiSB ililikJIjUSu. tjiail l5 auuJI t> ^li-JI «J>-B J— 9j « •L-B 

. ° r) %Hj u»b 

^_a 5_j*sB jftL^ J^US l^tJUU <£*j i^ t j»^ ^a SjSUB j J jA Sibjl 4j&*»fl 

*_aUij t ^LOAjill A_SLU fUttJ t^o, < J=J juB jj* ^JJjfflj *Jj» ja-^B CAju^A 

CiLiL^a ^ajl .dlij « ^jA .J* Jl JjjsJI ji ^Uj^SJI J£ <> V* U*sB ^ j-L^Jl 
oik ,ja <j«SJ jiJ *jks *i]fi J cjL.IjJI tji^u ^ jij t ft UJ| ^ j^mB liA JDUiJ 

J— JC ^jB .jiljeV »Uofl oJ* JLa jthaU J«aJ Ltd * kJJ--~' J *JJ>?. Y O jju La »Lv«J| 

^a-juaB LJj_ J uaB »Lj*j i ^-cljjSJ «-ij^JI dU. ^AiSJ S^c) ^ iaUi^lj 

«-* iiJ 11 ft* Ji>^ Wi-J « ^^LJI <J3LJ -ijlj-H c>»J^ i«-2l ^^.Vl jjL-mB oiuu 
jl ^^L, iiua. ( ^fij ^jB JUclj oLvJI ^jjjij cPi S*US ^ ^aju U* A^aaB ^1 Jl\ 



6 L_L. o* %\0_ \. A^uj Ljiu jjfjs «_iJi \ . . jjjlaS J5U. (> Tj» jLL jaj dlti jijjj 

6L_lJ ^ft^'i . .a1 i^UJ j participation *SjLi*B pJ4 i. JUJ jj AaLaVLi c ^ jB 
jj_j c jlj_JS ^B ajSUI jaljiB t>_^ ^Jlj ft L_uB ^Jc *__kaU*B ^ aJjL*JI lL»o1 



(1) Gaballa , M. and Mohsen, M . " Wastewater Treatment in Egyp t " . ( MWRI ) , Report No. 34. 
Appendix I , November 2000 , p . 2 

" o<" t3A"f»j" * *• Wflc j^J^AJ jJj-J ^jwJjU ^y« * c ^jBjSiSUl jjIjJI ijl jj (T) 
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*&-S& > ^ «-»l_>4*j * WUA »U*M ^Aisa— iiiU^ JDLl <> ^Uij » *bVl t>-^ 
ts-JJiJ^ ^s-a L- «^>j ■*»* iiyiSi SOuJI »U. j> S^ii-VI «4fc ^ fcLiyb IAS ^UB 

•aa^s—vi v^ij j j , „uj Acijj j> jaji ^iiis . r f jUL. Y,r j^j yjijij ^^ji 
^_i 2— .jsflj < jIj_j *-«Jl v- • jaj j» i^iiij jjV» adjj t«ioL. ^ oLji ^jui 

d-JJj J£«J ^ A*5>LJIj UU AaJUl AjSUI JjIjJI (Y) pSj JjiaJ ^jj, 

jjj-^ii j_* »t_a o^j-^ (ji ^^l. dua. « y . w/y . u _ mn/^o sjsiii ja^ 

JUSi»Ai V f j^jU Y ^aji .jbjj j ^SyiJl ^j U^ r f JUL ol, A, JAm fc& a ux.tt-.lt 

4_j3LJI JjljJ ij^jo iuaS Jc ^Lu Aj]a ^ {>j t ^kija. £ j^ (> j/fl ^k^JI 
t"-* *— ^J?^ •W* iJ srWJl Ji-VI ujji-JI c> Ma-JI SjLji iuiJiSlI jj& jJjJI J3LL <>« 
SAl_aoJ ijijaJl ftU-B Aj*S Ajj5 jl £_Sjii dua. c LsLumSIj llj Lauu. QjSj jl Slci j* 
• ,1 j_jlL A_LIj S.\1 ViJl jjc. aLjjaJI oL j J 4m£ cii« L»iu t iuJl/ r» jLL O jajj 
jj-cljjS ^ij-j-aS aU* f l^iU ftjlcj U . oUxll ^Sj eiJISJ ^l jS » «... <i«Jl/ Y". JUL 

iJj_«JI »L_i<. <^S jIjJS ,ji jjL US c r r JjL Y jaj Jj LlwS SjIjj tjj^juiuJI ,y& 
^ ^j-^Vl jjL^JI o-j - V" f jUL. £,o j±j J| r f jU. Y,A t> ^JU-ll tsa ^ Q ll 

ftL_j* j* SiiUYIj » Jfllill JjBjj j^jB jjaj Jiijlai <JJLJ Jjlj-M t>ajc V" 35 ts^ JcUi 

: ^jJli.iHj AJUJl iUJUll jjl>Jt c> CiULiwVI Y-Y 
« 5-jjL^iBi 4_J>J! ^Ij-fcVlj i_i > _iB »L_o. oU.Lua.1 « ^cljjll ^UaiB oULiia.1 
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J&-J ^ tejAj LJU Ulloll AJUl jjljj (Y) ^Sj Jj^. 
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: AjSoJI jjLumB &« .-|i.a>j ^ 

t 5^"j*»>" '>^iW*^^j jajfasj^itj j jijj ya y^i j» jj»J (jjiS3)A^. r . MJ . J ^ M . (y) 

(6) GabaIla,M. and Mohsen . M . . 'Wastewater Treatment in Rg ypt 1 np n't 

•5*- C*-»* ' '■i-*^Wi> J JijinjJ l Jr . oj>Jj (j^) ^ ceiB j-i a— (v) 
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o-Jc a_jSU1 e^jliON ^l^J ^'/oAo j*j AjbI jjB AiLJI dUtiS^ Jls 

: Cultivated Area a* ju>* a^l^a _ i 
r-s^-Sj- ^u^o^U ja j c >L^ij lr u Jia jMAY f ic ^ ^ qj^l. n,v j^ 

.i^ J-.iij « TOY flc ^ niA/1Y o-SjiilluWa^ f,* O*^ 1 ' ; V- r - 
l>°-« <s$ «^ * (ts^ji t J-H J~« (> <^>» (jA^ t^ J!* 1 * A^~*» 

UU-J ji.JBj . j_^ j ls-B ^yjjS aLsjL ^.j SjIoJ Jl Afili & ^ ^ ■>» 

^ z}-&1\ dj US Ac jj>B aUUJI c*\ j US, . M jjj 6 i ji ^ ^ji/ r f 
Consumptive <pL^B ^s^yi **£ j^ ^ ji, oULuJl ^b Aoijji ^_pm *kj| 
r f e1 " C- 51 ^ «*»-* iW- A j^ t/j u- V f jUL £ ,,a jaju cUll ^jiuJI use 

. « JjLJI 



4-*J" >-^ ^ .JftH ^JJ» ^tJ >^SJ, Jm»1 -u^ JJ^ ^jfl ^fcj ,UT . ( ,^ .p^ , w .^ ( T ) 
rA -rv ^ ^ , j^ ^j. . -t.^v^ ^ i ^^5LJ.i J ) > Jn g ja>ijs Jy >.- . ^jg j ^u jjjj s j j, (r) 

jJ— IT . t>UU», ^Ijjl «£< sw tf j ^ijjj ASj-y, jSj-o JJfi-J ^4*JiB CA^ ^JS j^. 
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: Cropping pattern ^j*** ^jsn _ ^ 

c ? L_JI jh— ^ a^ljjB i^L-LJ £jS «_k*j AiuJI ^i s^u>, JSSl £ jj; ^IjjJl 

i-SiKiij « aJj^^ji uu-Jj . UijVi uuji (r) ^j jj*j ^^ . - 0J ij| 

^ WpM pLc *_aj»H j^. Ajjj^^j fc&iJI jkliJI ^jL- Jc. ^Ujj Ajy^^JI 
« jJIj-Jj » jS_JI t_j^S JL. f US JjL i*jji^ J^Uuu ^ jj3 JUL.JI ft ja j^. ^ijj 

A-^ja. £jl j-^11 ^ AeljjM J ^jL^S^I JJa sB i^lu, £ l^| ^ ^j , ^ Jb^yi 

u_Lanjc; i«a j^v^ji ^ j>a d*3i^mi __ ^a-\ sjaa j*i ^r^j 

Sj-S g5L_5i ^i !> jjlS jilj . USL.A ^jill .LLi, ijSUI jJ^JI jslji ^cul Ui 
lS^i-1 ^Vl J^UJI ^Ijj ^ ^jjj ^^ J ^ ^ £ _ mn ^j ^^ 

n i ° fUt j_l. ^i jjii ^ol^svi JJSk ai ft jiii ^j^ U . ?hja ^it jx^ ft ijJi 

Jj-^u^ yjl j^. ^a jSJI i_i^ Jj.^^ ioljj Jj AaLiVb « ( jjlja jjjiL. \ ,o ) 



it i>=« JA" (*»^ . m is t _ ^ iai tjsa .j ^ j .i^ j^-.. j 
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t>^» 



L^iu $±J& J tf U . . . y^ ^Sl. £^1 Jc\ JUl jiuJI Uiwifl Jj«»^ J Jjj^J 
^-J cjbill gtiaj lijjsw jjty JjMiau. 4jL i »k» V f <)£] 4JJa>«, > JELm Ai. AiLiJl ^ffl 
Jj-ma-. jrtiaj Luu c oLa Y* f JS1 Ajiaf ,Y JLu Alt AaL^JI <AjiH Uiu r ? v_ifi A,A jaj 

. »u- r f jsi axo. .,t L^i asL^j a-mSIIj jjij^ r f «_ifi y,y jaj sjiBj » jlj j^, 
: Crop Water Requirements *>ljj* ctiLudlaJI AuiUfl (^bLi».Vt - £ 

v-1 L_fri- y-Li O^JI J^s ^5 ixU HiUlu^l Cj&j . rfjj ^Iji ^ Aj J=kJkM B 

obJI f ljii-l s^ljSj * Evapo-Transpiration (ET) Jj*-aauJl ^33 j^ :L* aa-LJ 

<_jSLJI liL^Lixyi d--* u-^-i j^-5 6— «j • Application Efficiency (EA) 

: AJbB m*A o- < Crop Water Requirements (CWR) <Jj~»uJI 
CWR = ET/EA (1) 

»L_jJ uj-i* c Ajjsll ^ ji t Aojij ftJ *i jjLj oUB ^ Jo ^A oa-B «-»>u US 

***" ^J^J * **£-& (£ J* ^ijl»J » U&Jl Jl j Uiiil. lj^lJI jj\S LJS ilua. Mj^ 

LJL. ySL^I d^VI oA LJJI >-" ^ . (Y) ^iliaB .-ijjkll <_£teJj * ^JjVl 
^ t* £,A t fchB fJil J ^1 r £,«l-£,Y « sjblillj ^L^jll ^^ ^ ^ r o 3 . 

: (£, iiltill ibUJI (> ET crop 
ETcrop = ET - Kc (2) 

LR c X.Vl d^ vjU.^1 jliScVI ^a iijij 
A^SjB Ju^UJI j^J iUl Jj^ J3Li ^Ull .iDl^VI (o) ^Sj Jj^JI ^jjj 



r ^ > =. i a. > Jl^ > i(^) 
ii< o- . JJJ *ijji « ■«_j > J Jti jn Mj a- . (jfty jj. i> .Vl di j*. (£) 

To . ^ . JJ.. ^^ ->^ J Vljj 8 .^J >j .LJ- ^jjiJj (j^&j) pb^j^^fii) 
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Municipal Water Requirements 

O* k*ijy & c^J « UjiJI (>Ij6VIj ujul) **£IS UUI oUlib^l duL 

* f jL-J* £,Y j_aj JjJuJIj «-JJjB t^Ui* i>a»£ ftJja.j*ll ftLuJI £}jj5 Clt&lu J5U. 
«-LJj2j . ^t/lo ^Lc. j^jJIj AiSUl JjljJI ojjj iiualjj fj ^JB g^Jl Ui .Jtt\j 

IjjjS tijUs jjju ^jJi d^L-vi tK. ^jULij ..LJ ^jj ^i s*usj * jjiii ^.j^ii 

y — JusuB (_Jj5 — u*B «_dl_£.l (_U uo liLJjj c jboaJl JI «-kjjB (jxj '(JjiV AlvXo /ix 

t> %r .-Y . ow t. C jljL <^jBj ujiB U. jx jSUB Jl AaLiVL *(^£»«B CiLj£jL.j 
0, dL_jJI ^.jjji ^\Sj_i ^lajl ^ J* a«* ij^j ^iB j&\ OSi^A dUB JUaJ 

US-* 3 LHJ»U ■ * W-* 1 y * °« v J^ C^ ts jOj lP-Bj Sjai**JI ClcLu^Mj AjjUjBj 
JUi-«Vlj ^O-^ i>»l>V ijjlkJI .kJI **£ oU %Vo jaj JI yjjill aS^j; Sfr ti£ 

d-^3 r f JUL i,n i**. y. i v .j* j t> jLL. i.ay ^ ji j^s J ^^ ^>vi 
jj-ju ji & jvi oLu ji ^jjjsa as*s t> M >ij juij uj.ai ^ j»iB ^31*1^1 

^71 fbiS-Ylj ^jiB .k. CjUljiaJ tjl AjJ jj ^ jjj . M^afl «jj~JI A£*£ J5U 

Industrial Water Requirements adjall ^U^aI r-f-f 

.UKa. j^, ^ ^U^oB c tijVI o- %° • j*i p*-j c?JMj u-UJ ^0>SIi aSjLSl. 
rY^ j_^j& iSj-&\ P UB ^UiSB ^iU^J ^U^ ^UB aL^JI I^j cj-U a^Ijj jjj 

jj»j iV r f jW- ;i° j*i tiL^Ji ciUsl ^luB ci^u-vi Jj t r p jUL Y.or j^ 

u-»i3_J 4j^_^, o^Sj.^jL. aJU ,> ^JjLaJj ^ jilj J^ Jl okJl <j-S ^SU 



ro ^ * •J*- t*J* > j y ■ w ,1c ^, ^ ^iui jji^j ij>j5j>j a^. ' ^ jB j 4iaji jjjj sj j, (r) 



ri 
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tA_jjill A_aJLu.il ^—-—Jl «-ij_w_ oLt jl A_L„j»j1I »Lu fl__«l 3L__, jLu&tfl 

u-jLj <^_l ,_A«_,YI <> JJSb _i *cl__l ^a SjjkUlj ^J U^jljiSSlI ^bsiJ, 

Jl J_3 J ^Sjb a>1__| c^U_YI <^a « %o-£ oh oj%» ^__il ^ J_^ J 

JVw f L.i_. J T>jliI,. I 1Y«j_ J.a.&ljiu.L* r ?J LLlo,££ j^ 

Electricity and Navigation Water Requirements . 

eS-J j_J!b <_i »UJ uilJi. __J Lis j^Rj B kJJ iJL_Aj ^ ^ jHj aAA zJ^A 
<Ji&A .L*J **_ dj^ks jSj . U__t 4_LJI jl ^LbuB J&l ^ a_X_j ^^ 
r r J 1 "^ «.™ j*i Ji _lij__l j> JjVl cJLod ^i *i_J/ r r jUL ^ ,A o- *_X_ 

iHUU Vl_; ^j_Jj 4-jSU iJjA Sjljj C-aj? _K JJi. Jij .Sl__, <5>_]| |_» 
£l__j ^a AjSLjj^SII *3l_H ^jljil **_L U .JU\,o & j^ Sj^ ^ ^Ic 
4_jjjj_>!l ^ _£___. Jc ^jj^SJI ImjSI ASii LiS _j iLoli *jsL_J *L. i_u_ Jl AW 
<_J_il aAA _UL_yi (1) pSj Jj*J o^L, . (x )VjIj^1I _U__I J* :>U_Vlj 
£___ _l_>lu„ _j_ j5j « X . W/Y . u - ni*\/1o sjsffl Jfc^ ^Oij UiSL^j 

<>} . . j__, /,!__» dl^s-i j_^ j jjVi jL_.yi .-oijU^i _C£ ^U jt ^j^jii 
*uj_ll jjt iuUB .iJ^J JL^I 1^9 UU^ ^jllj 'AAA jj^l 5 J jj jpL 1^ r f 

JL^I yi iaU^ ^Jisll ajSUI jJjJI ^ %Ao ^jl^.1 ^U j^ ^^ t ^^ 
AAA oUli^U l**jL£, d^ai Cil j^jSsB i^^L. jil 1^ < ivijEsB j^ ijSUI j J^A 
^ »UJ 0- ^Ijjll J.IL3I *ULu»l i^ji. uU -uLu ^ L JiU o,. _, .^Ijjll £ U-U 

cmn/iooijj — jjr f j — 1.11,1 c 10,0 c m^ f ^,<\ t 00,0 _, ^ 

.^ja Jc Y . W/Y . n fUll ^TiJtill oU jsjjIIluJIj t y.^/y... 
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.(y.o/t...-\ii£ sjaa) 
-(*) Jj* 5rtM j* *JLJ jjjj JL=J + ijijai UJ jj^j ^ %ao :u ju Jc cj& ( T ) 
.(Y) Jjto.^jBS jjt^jiLJ ijyiJL^i + Jjsl J »jA- & ^%Ao :t> JU J^CjjS (r) 

(r).(t)>p)J»*.(c) 

y • • a/y • . • , m/no ^ja ^ %y» ^ti^n ^^lj iriUii^vi 



£Y V- &. ^j. Sy^ ^ ^ijj ^jVlj .UJ- (j^ssL,) p^ ,>iB J^i ^ - 



s^ 
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%Y,^ j_au ^ — Ls ^K mil j*iB Ji«M ji jj-UJ ^ Ujull »La CjUlua.1 Cij^ .*»■>< ; 
CiLaJiSatfl «J_A £i_iL Jj_p> * p jj/jil Y . O.Y jaJ JjjB &L-t^A Jj« jjlj cljjiM, 

ti£li_II dUjjjlii-oJ, LjJ jLSJI sjSiB cDU r f jLiL 1,. o,i , o,y t t.-L^y 

S^JiB Ji_A %Yo jj.c xjjs ^ ^jlkJI dULu^M ^a SjLjS <>" J u^JSal ^ 
.LjJ ^a pS^j ^jljjSSS jjksScdjl^V aiCJlsa^Y.O/Y HI 1/1 o 

fl_c ty-Ja-j ^ — S_ySB a j_j9 JQL- a. 4j__uuII (jaii-j .liji dua. c *&Lu^l| f ILL AjjlkJl 
O.A i O t A t t,\ j_ao £l£ S^LJI AjcliJI *j3LB dULuaVI jta 4j]cj cY O Y/Y O 1 

f ic yi ijjUi cUjijiiiJij «y . . >/r . . . di/i* sjaii cDii r f jLL v,r * o,a 
J*-^ ^fp JA. .,r j> ^ oljiiJS jfea^^ui ^uus^i U .y. \y/y . u 

.I4JI jLUI SjSall 

:l^iUl^lu.|j A^UaH AjJUI jJjJI £jj 4jj|jaJI r-Y 
£1-^ * <_^tiJ AAA jjl^J t^j 4^s ow fcjljj Jl (y) ^Sj J^ c&hi J& 
L — is"" 51 c^ ^k* 11 ^L* 11 J J>*H **&" *4»- £l£l *?*« tdiJI ftLuJI ^jt ^Ijl, 

i-s ^su ^ijjj ^jt j j^oLjj .»u-a jb aj\>» jui 3^1^ ^ ^ , c ^ i 

^l_c r f jljL ^,1 « Y,r j^ ^li Jj?>J ^i ^j La* *JjA *j* ^ cJUJi Jot. 
\&* Sj=i jj^j ^Sji, JjjU ^jJI ^ Ail VI .t-jpjsSl J& Y . O/Y . . . « ^ <m/lo 
vr Jft\ g—ujSJI ^jjL-i- j> olpVI Sr«f-J «^>j »L>JI 6- ^13-Bj AjSUB CjL>Lj3^VI oh 
^_j r r jLjL .,Y j.^j, yJU >J| jiL du^ « tjU Q^jL r,£ c 5L-u«Ij ^IjjB 
iL-z AJij da-Jill jajUj_-Jl ^-5 v> jLJ- Y,r j_^ ^L l^x < v^l juUhII 

sjLj j <_^i j-j « JhsjJj ^jji ^i yjui jijjjji ^ j^ a^i^Jj .y. w/r. u 

c ^^A dj\ jd ^L& ^jB 5jLj V jl Ljikij ^.Vl <jli * iuUB ^JjJJ ^ ±&A 



£X 
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:j-m ^ ^ifr! ^j3fl iuiUu, JjLLii AaLUH AjIUI JjIj^I £-Y 
: IV" ,ok «3a jao *2f *&11 /Ua^3l1 duLuol gft^jlall j^jjl l-£-f 

c**— cjLJ «^j « j— ^ yjftfl ^jsB Ulu. Jk \*Aj$ Jjl»s J * V ^IS j3 

4Jj«j c JjSLB jJjJ j^. c tUI frJ »i ^a 1*1. Ju L. tSjSaa iulSJ ^^.j c ^i U 
i^-ii jS ^SsVI ^-jill dULp J jSJL jj^j .{^. Ja. ,^1 J\ *JyJ\ »j* ^j^ 
-^ 1YY Sj_3i]| J^Lka .nil « mo « MA^ . mY ^IjcVl «> 4&j JaJj, ^ 

UjjLzk. i^ ^ ifi AaAUl .\jJJ jA. yjjjfl £**-£»# ■ Ua ^ a ^* LJI L&i j^ ^ AY 

YJ .^-jSuIIj * IijL^jWI « SjcUatfl cdjliSeYI l*i- **U t5 jit i^ljlid ^ AiLbVlj 

jl*.i ,> d&j ^ 1AY-^ w sjau .:* J5U Lis jjU rr ... . . ^^ ^i^ ^ *j 

g-l-jj, dtp-^ f-3 <i Yl . f^ba uj*1- M t5*j «*asr Ua^L^-Y JkLi-JI **.LvJI 

j.L-c 45-^ ^ 1A ./Yl oL^ iL. o^liijyu j^jB jIjjI l^ J* cjjil ^Sll JbjaYl 
fcjj-Jaj-J* «.°) u^lus 1 * Y.ya p^ai Aa.j3ij| ^u.^ ,-,\y. ^^ t \<\\o/At 
Jji ojjjLi ^ ,oA * ijJLu. ,^^1 ^ij^ .II. Jc g. jji ^ l j L «L . ,Y tAjjja. ft U. Jc 
uijj U. uilMI ^kjjb £* Uj^ p U ^US jIjjVI Jj Uuui y t AjiJI ^jiB B L»x ^ 
j-SI Jo AjjL. *-U« Ca^j ^ 1AY f U ^aj . Mfc.JI/ r p jLL ^,ir jJ Ij^o aJo 
oUL—B jLiixl j_^i dua. The Water Plan Project »LlJ1 ^l.^11 *ksJI ^ j>L. 

«Jj£-Jl ^a Aa.lLJI iuLB jjjjl ^ JSji ^Jjui ^.LuJi ft ^ J ^aJ Jc a^J^uJI 
^-^il jyi lii^x j- jjJL. J^i !> Cusaj j^iaVl t-jill ^.UJ ^ Jp»3 ^ij p3 US 

j-^j £* ,o'i . , l ^ iv ■ "'' * ^ Ao ^Lc j> ^jU ^lljj land master plan project 



C-W •' ^-<-P ^ >^ - ^'j-)» /^«S» >^SJj Jjt ^ x>^ JJL^ ^jU ^<U .UJT . (jj&>) ^^ j^ ajj (1) 

.1—0 Jja Jji, c jj^, 



A-V 



U»J° 
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(T) 4JU» Jjj^ll t> f jjjx^ ^ 
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oL_a»JI l_jcjjj «U^-aJji $a\iA <_iuo. lud« %&LaJI *JA ^ (A) {J^ia. iliUlu jj.^. 

^-ij «\ ■w^ uy - B> jiia jju. jb* iyo . . c ^LaL-» d-jUL joijc^ aj^ 

jj_jL. ^,Y.£ jail*!. Y. . .-\11£ SjaB J^ c 3L-aa*^ 0^ (JL»A. Y,Y.£ jaj 

jk-jj c cij ,/iB oLjaj AJajkJI cJ(ii]t «k«j 111Y pie ^ja. (jbs <_ifl A> o jaJ f-ljjU 
L^j- Y . . Y f lc yja. J jj ^jA. ^ ,YA jaJ £ji5j l^cljjLu.! jjull 4\aL**fl ^U Jj^js 
•I*- t>- (#jJS O 1 ^ a*J* ^ ySyij ^1^ J^UL J&& j^jii ^j ,jba <-iB ^ £A 

y* — *^l _>1— 5 J— Sj . * ' l^A&JiJ S\jla ^cljj <-«J*^> »^*J « ^*J?- °^»J ^JaJam 3 1U1 
t <i_^T f jLL. \\,0 jajj Y • • . f\c ^ ^SL^'fl *kiJ A^JpO ajSUl ClUtiSatfl 

<> r f jLL r,o « jus ,l. ^ r f jLL y,£ j^ i&lj& *jSLS ^u^ ^ i&jj* 

l 4 I j a r . 4_j9ja. oka Yf jUL ^ , 6 V ( AiuC jjc AjSj?. ©L* Y» jLL» Y ( (-JjLeull oLl« 

. * '^IL^a (jauua (Jijjua »Ua Yj» jUL ^ , « Y 

: (r) T*lV (0 k f3» UU£li«1 jj3J1 2*11*11 gttil /t»*il1 2U f-t-f 

- \ 11A/1Y 4 jr . L'^V Ij 4^1 .nrtVl 4_uluB A-jJjII W*kH AMaiJl VUSSul fchflj 

: ^^Jtill y^\ J* l*jy> ^jii jjlji jj^ Y,Y j^j « Y . . Y/Y • O 

jlA_J lj_J Y . .) Aj^SiS-uiVlj Sj*liL ts auuaJI *_ij^all olxu ^jji jlja «_ifi Yo • -1 

. (Y..Y/Y..^-mA/w^ijfli Jia 4ttjiiLaJ t>»jAUHj 

.(Y . . Y/Y . . ^-U1A/1Y UjIjII a>u«J U«JI o- Jji 
A-kj^B p L^S] sic Ujtufi fi ^jB AjLsB oUJIj ^jjs ^l^, JL-jj ^1 js i_iM* Y o . - ^ 

j^. oUiaU^ ^IjjH «-»>-»» »Li*J W 4>kuJl »LJL ^jji ^Ijj ^jjL. \ ,\ - s 
° * •) iS^ ^jfr a^jSj ((jlja cjj» o.) ISbB ujc yki-j (jU «^kll oo.) LJJI 



rA-rv o-u-Ji- c*j. . 't ■ w ^ ^ ^ ;aj j j|,j j^jj ju ^» tM - , ^jB, *jui jji^Ji sjjj (\) 
(2) Abdel-Azim, Ragab A.. "Agricultural Drainage Water Reuse in Egypt" , op. cit., p. 24. 
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Alai tjjL.3 AjjlL.1 jIa iuJijA JSLfc VxXt <£ jBj *jSUI jJj-JI o jl jj i^JJSI j|j 

«l_iJ i_j*S j>-kL. lDL^ o* ^jiM JLM u'j!J*H t> ^jib dliSj ^SaVl ^jSfl 

ju4j Liu t r p JjL. 1,> jaJu ji Jaa «^S»-U »lxJl t> V^ jUL. A,A jaj Jl ^ti^ 
^r,£o jaj J| gfcj c jl* jj^L Y,Y° jaJ Aoljjj J&M JoifM J| (\ •) pSj J^J 

Aa\ .nj *jjl£a] ^ i T f jU. \ .^ jajj jtfj Jrf i£fc«UL olxrdl (> Y^ jljL 

r f jiA. .,vo j&s^q Y*.Y-Y**\-UM/wUaJ(>.Ljjiuil i»« 

. (,) f f jljL U,V jaj LU 



4ssun oij*n jk *aiii *«*aii au &&* a*ji£oi fejaadi jsuji ^f r-ir-r 

iV «y. w ^u^sjsj ua jj^jj jui jjI^jb ji p y) ^j j^jaj jyi, 

jb-JL. jUScVI J JiVl u>i «^j *^ ^UA jJjJ 6- *=J*j»->j c^Li^JI ^^ 

J*_ j-aj gsSLji jl y__&ljjll t_ij ,rtB »l_x» fl.YVi nl o^L_fcl j* l fl«U. J. — '..B J,^ 
^k_Ii w_ij_^ j* 4j3LJI c^JLkjJl Ji, OjSLj .pie jSi 4j3LJ» JjljJI Sjbl jy>iuj 
,,-i J_^.Vl £_^>. JaJj_^ g. jj^ jjisl Ikia^ll gStalj ( s^>M jlk«V» oli-j jl ^1 

yJ r f J^* 0A .° « °^,° « °^,° AjjUl lliAiaJl g- j^aui JjSj J ^SJIj tlAja. cJjK 
S? J, JJ UJJ 1 — 5 »J-J^ c^ f JU"" ^J^J » J 3 ^ «lj- JiljSj c <JLu5]l vliljittJIj jaafl 

■ r r -W* Y .°° »jji« >*j «^fl^i jypJi ^ ciUj=^a 2u^ ^ jsi c&ixj ^j5 Uiu 
iji^a j* ^^^ jiicvi j i.i.Vi ^j-iii ^_aVi t-^jUi jb*l j^s ju diii 
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tf-ljd i*l& JU&J fjc «4fc£ .*JUI iuUl iuAaJI jSISj j=j Jki ^jj^Ji D L, ^j 
« *_^LJ A*.^ Jc J5j(S ytfl j i^iiaJLj ija jiB Oli okJI plAka^l Jdcj J^fil jjjy 



J °'^^' '-** ^'-^ *"* » ■="*«! u«»l ^ J^S g Jl 1.EJ JUT . ( jiS3 ) ^ ^ *J (i ) 
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ti-J^ J-*J ^-i j^m **<«*. <> ^^ •!*■* cH'J'* ^f> (£& «-«£ * j«" {ji AitiJl 
*_u*Ul SjaJll ^J 1]^. ^a c o^ ii3L jjj- jjijS t> djaull Jj (*> JJ* «,o) 

oL_jJ1 Uijij ^oliuoBj ,^wJ! uij^allj ^ol jjB <_ijjuafl t,\i* £y* c water quality 

OL^Vl jiUi_S uy (/J-B U^jfci ^ ( Me i>J «-ijllS Jl ^Uau \hJLSe\t ) ijajaJ 
•iLik-Jlj 4_pljjB c^ljjJ L.IL Jk «L*yL < l« u>*~l j^UJI j o^jJSiB 

. * ' l£ A^aII (-ijnoll ClULk* (j* •W*" • J* J^*^» (j^ ^ 

uij^JI B U. fbUJ Siol JjVl d-iSI djlSL ilua. t QjLas ^a « Ac! jjli ^a JLbiaaJI 
4-^JUJ ^^Jl Ujv^B .L. f bi3J SjW ^itai J^ill JjUl Uu « gjjll ^i ^»jj» 



(1) Mahdy EL S h . - The Economics of Water R esources in th P Eevntian Affrin.lf.n." op . cit 
pp 232-234. 
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IJL.A ■> i^n L— «S . 45 jfl AjuAiJ eLJI jj« Aj&jiB o.iA fl-liiul ajlcL AjLuaII AjjjjSjM 

**.&- ^jSLu^j >V Ls 4&J « Q^jij ^ *> nrv j=^ jje ijiio ^jLjj iu^r f 
^k-.-.ja >_— j ij — ji» ^jij ^a aj^B fc*s i_»« u_m . t^ <m/^A ^LJi ^ 
W-? djtjW «* *> v. .-rv. jjSju fc^r., jijL r jaj - fjoiu he U* - ujij 

• * L -4 r ? J-^*' i" 1 J 3 ^ CM t^'jj Ujjla Sji^j ^ fjjill ^a cjj^JI »Lu ijL-5, 
Uj-S sjLj q^ Jj*3 ^ j«a ^ j^jjs SjaJ ^Lll jjljUl J Jj s jUsyi j^j 
A-SI3 l >_ ? iu bid tfU. ^ij . ( v ta/r f jUL . , Y1 c> l«JjiU jUJI cij^l oU- 

^-—J J-JC- **tA»* <-i>-all »U- f.lJia**! bj\cJ (Y) i Ajamij Ajjjlw 4j«ujjll «_ijlua<Jl 

•LxJ iu-^jll yl si .. . Yl SjLbJ (r) i l^J (^j]| L. Jifi L^aL ■..-. ^ jUI ^bl^j jic 



u. -wa^jo. ja-^j- « ->^ ^s ^i j jB ^a }i\ , .uj . jjjiij , (jjji,) ^ .jjiB j^s i^ (t) 
(3) Abdel-Azim, Ragab A , " Agricultural Drainage Water Reuse In Egy pt", Op. Cit pp.75- 92. 
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flWl -J S*.l «S £_ij cJjjj <1jLuujji]I ifl^j ^ fUguB Ijgj J**]| fjj JSj . ijuujjB e, jsJ| 

VJ-u-y ^SlJIj A-hi3J iLu l«j* oi-Jlj c JaiB £ Jja Ji jjw bhB ^ ^a ^oljjB 

■> /mi l«J.IiU Sjtcl jLftJI «_ijnaB sLt jjjfij .ULiiB CiljjajBj JiujLJI jaJl ^ 
JjX_> £— *^jjj I J* .W(i*jLB) pi jJ » jft, i-JCjij C ^fulioB t-l^uoll ftLx ^a. ^Jc. 
j-ai ( j-*li_ J u,jLj| ^a Cjijljj Ja l^baoJ jU«fl j^cljjB iJjA-aB »Ll. *j*£ J (^ r) 

m£/ir-m./Ai sjiiu jxx a«u ^a *> ^ *o\ ^jL. J»«ji^ r f jU- r.Ao 

lij-^uJI pL_m ^baauV »iol tlaB (jUl. jKl tJLB -k-j AiLl. <j\ £=3Uj ^ 111/<\A 

^ < ( ii-u-B/r^. jUL. ^,vy) uh» j^ *sll. i«l * ( fc-n/r r jj,. ^ f it) ^jb 

Ai^h AJJC ftlxu UlJi. !_!*«, tjjtjLJI ^J^Hm (> -^L? Vj t OfclLfl «9 *>■ V. . 

« gjjB ^ Sj.SU- fJiUj ajaU ^i *> V. . j> jtf .-^ (r) f Ldi iuj J) fcX.Vl 

y— Sftj— a. V« • .->0. • i \;\ ii.jjJuAjJc ftljAiJakaj (jjjlofl ^ *ja>. \0» »-Y« • 

>_j& a^-J 1 - 11 u« *j> r- • • i> jjsij ir:iit:i i+*} i*± l-j Uijj ajbLJ 

.(^jB (jiiljcV iaJLua 

Jl ^IjjB Jj^ »U* o- W 1 " ^j«^Jl ij-SB oi (^ i) Jj^ t> ^^ us 

r p jljL U,£ (> culj jS \ 111/1 A-M1./A1 Sj5iB J3U. iJUiB ^IjiaJlj j=^JI 

jDLk f f jUL U,e J»-j1ajj « ^111/1A f lcT f jU.U,r jajjl U1./A1 f \o 



(1) Abdel - Azim Ragab A." Agricultu ral Drainage Water Reuse in Egyp t" Op..Cit. p. 92. 

(2) Mahdy El. S. H. , " The Economics Of Water Resources In Th e Egyptian Agriculture " On Cit 
Pp. 232-234 F " 

Jj-B j .LJ i^J is, jiiJ **uffl JjVi ^jjj >s>J . ' .LJ jjj^j titcl " . Lj.jljsaBj ^JJl ^trnJI VjiSi (Y) 

.r*> !>»« ^iaa jjIju \Y-n . ^a^Ji 
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u. mn/iA-mo/u i j® j*k r f jUL. u.i-wmt/ir-m./Ai sjsb 

J**. OL>A-» J *> YA£1 « YIAo ^ L. VjUl J (W») c X.Vl jiSjS CJ ljL 

^—cljjJI sjj—udi »L* 4x«S SjLj IsKJ ^ItJ IJAj .k-ujjifl Jo Lo^JI jLLJI (jujSH 
A; .aitt £— a»J»j .( V : \) i ( Y : \) iuaii AjJc tLu IfrUa. JxJ l*Lt l^ha^ul ^juJI 

c %Y1 j=u JU l^loaaJ jUJ cij^JI »L* *j-S J £ ) « *") JjM l> C*^ 
^ 111/1A ( \ 11 ,/A<\ ob-1-IIjs «4&j j*Jl Ji Ll^- *i>-i-ll **•*» JL«J (> %ro 
1 i?«'iii JB ajIUJ UU juL-11 Luj f hi3».VI ©.del SjIjj £*ijj I j*j < coujiB ^ 

ijjj_jJa t 'i->i.o l yoljjB iJjuaB oUJ ^Ijalu^l Sjicl AjaJSl JLJ (jl Jw U* < S jl jjB 

y_a cdljj l^hiU jUJI CjLj-SJI J iJlxJ ^je t_i=u 4j] VJ < ^jB »LJ jJi*m£ <al« 
uij_^J| »U Ix. ji Ji *#i j>B OiU-jUJI Jl £m. lJ* *jjm*B 4cl jjB «-«jjk Jk 
^—i fftL^u JBj t AjjuaA $eljjB J tJUufrlj Cj1,\ji<iU ^ujA J30 JLmIuYI '.'."-; 

tS^_JI J *jjsB jj^SLai Jc. »UB « j» pljiiuil SjIcJ ji JI JUL^yij «LuJI o ja tijjli 

<-Jj_^aH *l_j* Ajc-jJ <j| LS .6j«i Ja.lj*J c JjukxaB AjCjij c JjjUl tS^Jlj Jj&uaSB 

Ajc jj ^ajj ^Aa f jliuj Uj 4jJI ^ JiU. dllij jiV jjj£ o-j jiV 0^ 6* ' ifa ' 

U^ HI J jl_*JI iJj_^JI ftlu <jcjjj ki*& J& (\ o) JjJa. CjliLu jiiijj 

j-jSjiB jbji Uy c Jkk £jj* s^SL. ^ jll ^a »UJl » m ^oii-u, » tihB i_jjfc jjj^LJI 
y_9 ^443-i «^p. Oj^H v" *> ^ ^ M-AAY o« ci-W 1 1^ tij^J -^-J ^ (^LJ* 

(£L-L tlbB ^ll^ AjUa iIjI jjaallj iu.jiJ| j^ Jj ^j^^lj LiJ] ts aU| JiS^iB j 

t i£j ^. ^^ .^^jU j ft> riv\ \^y^ tbB VJ p ^ \ ^s! j\ j^ 



(I) Mahdy, El. S. H. , " The Economics of Water Resources in Egyptian Agriculture " . Op.Cit.PP. 
62-66 
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**"* 6* Jii&l Jft^ t^J jA* Jfri OH UJ& JJ^ tij^aa-ft J*ij Act j j SJS 

. MjjaJlJ LJjjkH Jlicl uuui (^j L. J5I oySS AjaJ*l| 

^ftljjH «JjwaB »Ut £« l^J-lajuJ jIjuJI CjbaSfl AaJl»j Alii «-'il f _ K — j j^ ^ ^jj 

4^ jloSL liAai sjo JQU j> ^jBj *jfl*Il jjjj SjIJl, CmIS jSj .^,j jyc. jSi 

^ <m/io ^sua aui r P jj, y.yi ^ ^.j j^ js^ u^bisj juji 6 uji ^ 
, th_n ^ r f jUL. vy t tbii ^ r f JjL. ^,^ \ j*± bhn isku ^ acj^ 
sjijj cijz-A jj_iJi ^jIj_lJi ^i j^Lk l>-j . (Y >isba ijjfc r f jUL. , ,-\r j^j, 

5i_s ^ -ui vj « oajs^in ^jys jja jj^j ^jj .L^i m i/i o ^ r^ jLJ-o j^ 

^ , rtB f- 5 6-j «t»J^ «U- ^ Ujihj c »U«II ^113 djjb i^jj g-liijV jjki ^uSjB 
uj_lkJI *LA aj-S jii£ ^ . 'Au^uA c ^jIjB , aLA* Uiaw. (Jlij p5 dua. .AxUJ 
f L^5AVI Lii Ija o- .L>. r p jjaL Y. ^ ^jaj *_itLYI Ij* Up ioo oLxi l* Jk iy Li x3 



(1) Mahdy , EL.S.H , The Economics of Water Re sources j n Rp , Yptian Agriculture" Op cit p 66. 

(2) MPWWR, " Draimu»e Water i n Egyp t. Ta sk F orce Study Report The Current Situation of Drainage 
Water Reuse " Cairo , 1997 . p. 98 

(3) Abdel-Azim, Ragab A. "Agricultural Drainage Water Reuse in Rpy pt" Op. Cit. P P. 107-108 



"U 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



«_ijl_~^ll ol — xa) Intermediate Drainage Reuse J=u_— jll pLjai.VI s-il&l XjJ^ 
4-&j lajSi i^ja £ jss »iu ^. i»ji]i uiji^ji ft u. Ui jc f jis ^aij c ijtja 

d_K ^Jcj .ttjL. j^j ij^jj tjjL-JI Jl a^jiM ^ijLoJI dli *L. cUs ji jj 
>_jt f lWi . . V I ^a fSajB i^ji SjLj £- t tlijbH iajii »L«& ^b ^ jSUB J^Bs ^ 

cJ_^' ujuui. j>_* JaoujH f lMj cij^ ft L. fb&sJ sjuy ^u. Ul^ cutii 4* 

£»i ilaau. r. l«i, iuujB f |^LAl Uuw. O . *Uj ^ MIA ^Ic Jaa.j i^liuLeSM SJ35 
« LHjJ*— *■ <J J— "" « f j— «Jl «-i j_ua* t JbB jaj «j j*^. ifc* *iuu3j t_k Jluoa Jlc. 

A_^jti. ^a ioiiSuJI CjIjluJI ULj t AjjjjVl 4^aU. Ajii«Jl S.wYI LIL ^ 1*jI j3=.b 

M^j ipL^3SVI jL_S»j ^Ijjll ^Jj^-JI .L. d,jli ^.Ijj Jl AiLiVU c l^tii] 

^A^a^ jsic jjs! ^i ^ p&jt\ ^ lTttk v«i ^a a^ Aa*»j^ Lai j « • jja*- 

(1) Mahdy, El S. H. , "The Economics Analysis nf Intermediate D rainage Runs* Poliry" Egyptian 
Journal Of Agricultural Economics, Egyptian Association Of Agricultural Economics, Vol 9, 
No I, Match 1999, P. 492 

(2) Abdel-Azim, Ragab A " Agricultural Drainage Water Reuse in Egyp t" Op. Cit. P P. 98-99 
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y—i p - YVi , n" i ^SB JuU-Bj «rALalj<aBj Jityl tJaJ idfcl . AjSuj Ajsuuq Jj*ii Ja(j j^ 

•LjJ A-jcjS u-jjli-j i^lji>l (W) Jj^ jji, * ^jll oLuH a*SL. ^^ Jc ^ 

i i-a.jU a-^j* a-Jc jj« L >j : Salinity M& ^ £iifl *j«s -i 
Jlj_-B ^JL^J ji^j * (Ecv) #J »UJ ^jj^SII d^jsa ^i>o ^J&j 
fSlj-J ijf-^ tsj_J ^a a^jLB AjUo »L* ^Ijii-lj . (IDS) AjSI jfl U-J 

.a_l. .i-SLHj oUB j*i Je ijilx. ij^b JSja U. ^jVl Jjk-B <> aJ 
tf.i_^u V i«u ^jB *L. Jj ajSIjB aJSB c 3L.Vl jiSjii f U*VI «-jaj idlil 

•L_i*B a_JUI a_^jU» ^jjjs :Permeability *jj» ^a »U4 ^u^lj Jau-u 

AiL^yU « iUsUI jISjj ujji^ (ji^j « ^1 Jill f UiiB J3tiilj . jaUJbJl 
.»L_jJ {S\j-3 A_^iij ^^.UiBS ft kJL aLjSjJI o^lj-Vl cdtfls jLSiil JJ 

eL ^»l «— ?j«^l Lt-^iiB o-U iX>Lk (> *_jjifl „a »LiJI ipUi a^jj o-L? 
.(SAR) AjJiB eL. ^a pjui^aS o^L^ol J^, t (ECw) t^jB 

uu_^5 ^_JiBj l^ ^J >h* £* i*jj cjbj^Vl J5SJ :Toxicify AoamJI ~ c 
c f j*ij_— B CiLijiji (f _ A a_^1jjI Ji«^ o- oi^ij cjUL a^u^ I Jj^i 

O^SiJij ^jUiB ^ CjVUia.1 JjIJIjj .AL&B j^liJIj « QjjjJI c AjjjKB 
U— • • J-^S ^}-£l ^WiB -fi Aaoij jUJ jaJI uijjt iliaj Jjjuoa-JI Aja.tj| 
JjJao jSj « jj^iB v.uuSs OUB jljji ^ CUjjVl DJA ffl JS ^ ^J^i oUJ| 

^ Sjj^jJI aLSB ^^liJ vjM-lij .^JL ^jMaJU ^i j^bJI jj^L ^ 

^LJiLj ^JiS-^U A^UJI oLJI Ajc jS (jiii ^9 AfiUI Ajtli^Jl «- Jik >ll 



(1) F. A. O , " The Use of Saline Waters for Crop PmduerimT , Und & Water Development Division, 
Report No 48, 1992, pp 4-25 
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(J j i rtU . m ll JJvlJI «.lliiTrt (jJuuJA j^aLxJI LI .IfJ («J.>JI (jj^aa^afl JjAJS 

.(U) J_^ J US Uj£jil Lu3 
JjSjj ^liijli .cAM U&Ji tfjSSi j^,liJI jiSji JL. : 5j5> <$ jii JJ^ - j 

J 1 jyj J_jSJS1 4A_ujlb «*U& .J^ssmJI £*ia £* jijy U. jlSjll Ak.j 
(JJ-^i AlLi« £* »LJI Jij LojI .Ujjoj AjjfiB jt CjIjjjjSjJI jt CitujiSB 

U—jULB J_i. I — jLVj •' — f^ **»£>•» c>»»j-Vl J-^Sil ^3 p*^ 

gtSS/l jiilaajl ijjUj pbiiutfl ^li. J ^~i jjA-Si uii-y U. c LjXJIj 

tsj" » j**i jLiji c^a a^sai.j ^ jH i.jift ^LLi dijja. ^ ..«;-•« *2ls 
£ j-flj ^usn ^u^j j^iii yiss s^o ^ ji fcL2»yu .laisa j jijiL 

^-jcjiB •:» ^IjiSJ o» d SjUyi j^ LS ..LlJI <> ^jiB . ja Jtt «p» 
•Lull IfryiUi Aaj., j^bii ^ ^ fchJL *L£B ^IjVl ls j ^ »W-M 6* 

<-»J"> CilS^S C^jiljS J j Ja. ASLJI Jl jJIj cjuIjjM ^ jS jl| UL^, ...... 



<W 



: 1*1*113 ^ <£]j jSJj iijUl] J^LnJ J*aJ ixjj r-r-r 

^jij ^ji^ jjUs ^ jo y^uji ^bijVi u*«fcj ^jUi ^ji— ^n« j.Uavi 

^mj^ a£^ jaijSj « ^jiVl ijeljjB oULJL ^UsaVI Li«ij * Jj^a^B 14^1, j& 
4_JjS « UjUl V-PjM Oi-l^ll lk>« J^i ^jj (^ ^) Jj^ ^^jjy . S ^ ^Ijj 

: ( ^ajBjB ^H*J» ft.sai.Aj dbj t C 5L.^1 j^ja 
Y r =100-b(EC c -a) 



(2) Mass , G. V , And Hoffinan, G. J., (1977). " Crop Salt Tolerance " Land and Water Development 
Division. Paper 45. " The Use Of Saline Waters F or Crop Pmrfnrtinn " FAO, Rome, [taly, 1992. 
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Source: Ayers. R. S. and Westeot D. W., (1985) , - Water Quality Fnr hri p^, - , irrigation and Drainage 
Paper 53, FAO. Rome. Italy, 1995, P. 40 



lo 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,i ii,j, iL-i,j,'rra 









ajaA 



O 



■M 



>.Y 



Y.». 



','Y 



Y... 



O^Luaj c Jp* c f jtfujB 



f jgjUa t f jjS « fj&jj » frij^ 



fW*$J* « f J*^*S 



•^JS 



JJji t jijija* , j^JaJ 



jjJU 



?j£& 



tw&* 



c&*M& 



Source: Ayers. R.S. and Westcot, D.W. , (1985), "Water Quality For In-j^ w Water and 
Sanitation Report 6, FAO, Rome, Italy, 1994, P. 35 
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tj_s*i A_a& ty _^sS o-^ *i>* **-* (EQ;) ^"^ ^J^ 0«Jii— J> C^LSlU OJ— 
.(^ J3-JU) 1*^ ^jiB o-JiS— ^i ^bjftSB Ja^jsII : EC e 

•(("7 J>^*) Jj"* 3 -^ cj9 t>aaj (^1 lijj^a. 

if4tti ■■! ju-fl gr^b^ (-i>uali &L_L» (j-h ci^nii ji io.rtj ^i^j{ r-r 

o*J&Jc U jl5l j^^iuS ySllj iLjbJI <K£* U jjjij I^a? j>j c JSL5JI j> j^ J| 
* J ; w» J oULc aLJjj oUaS <a.jLo SjLij ^ ujjjuoS »L« .j Aj&I jJ\ cjISjUB JLiS, 

jL_L&l JajL-t-j c J_jill jjjj c ^ .nB «_i>nJI cjlili* ^UiSj < ^cli^JI «j^^ll 
(,) ■ - , ^a iu«3jB ajLaJl ^i D^J^ll ^jM cVU >>. 



(1) Abdel-Azim, Ragab A. "Agricultural Drainage Water Reuse in Epyp t" Op. Cit. P. 108 
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ECw #J\ *\»ij * ECc ^»3uB <jjffl ^yaki^ ^a 




(l£./i..)x i.°xECeJ~-ECw Jj. . ECw i,°-Ece 



Y=100-b(ECe-a) 

Source: Mass. G V . and Hoffman. G J . (1977). - Crop Salt Tnl^n^ - U nd & Water 

Development Division. Paper 45. The Use of Sa line Water for Crop Production" . FAO, 

Rome, Italy, 1992. P P. 25-30 
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^^-juaJI ^ij^ucAj l gJLuJI 4*5 jl ^lUJI JJC. ^cli-oll tJ^uall J^uS dljfcfl jjL-x. 

*_&» v^j ^aiB oia^j jjjjij ^i jjft ^j^a 6 tu, ^^ ^ ^^ 

J-S «> CjI* JB Jj^aJ JviJi Uujfc Cto.^.1 ijfeB <> Sjj^eJI »]* J VJ -iia.UJlj 
•MjS-J Jc^ ijliJI ^^ Jo SjkuJ J *LJI S J jjj « ^ jilj :L5L]| .iJjJI - DJ | j^ ^ 

: 0) P 3 C^ ^^ ija 
Jo ^cli^all uiji^JI oU* iJUx Cjba.jj IfflUt lu^o* f £ ^jjjs (3* ftl^jSVI - 

Ul* "» f j-L cJ-JiU c5j?- -^J J& ftM *Jtji i-ijj *j5I>. *£oJ5 *L5iJ - 

jUI-J t5 J c »LiJlij ej i ts J & 4JisU <ft B Jl^l^llJ^JjjBo-JSauJiu-slI - 
iJjUuoJlj . jjmJI c tj^iU t JLB j^j :tfA UhB Jj^i J WijM eijLaJI 

L^aIj- i oVi "'' , v-^J V-mjH Ol^-Ssllj ^jiM Jl D UJ| j* £^ jj^j .j^mJ 
<JjL~J .J* crfS Uj « ijjjaj ^U.J qHj&I dlJSj ^JIS ^pljjB j>ljc:^ 

Je Jl U- « M«- uj* W-^«- Jfl j lP*1I •*] ^elu-JI j ^.^ i ij^Jl cjljj^ 



.T..r ^t. .^-iia-ji^ijj^a^.iai^^^j,^^ j0jJi j £ j ilt . V j Ll-ea-s( i ) 

(2) Abdel - Azirn, Ragab A . "Agricultural Drainage Watw »««, in Cp^- 0p cit PP 110-111 
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(BOD) ji>B jji, .i^li-jiB * cjljiill « ALSiB ^jUJI * MPN ,DO,COD,BOD 
f'xJj * ^jjJI os-sfo uic. iJtLD Jjm Jl "Bio-Chemical Oxygen Demand" 
Aj^J^Jt uj\ ik«tt j* ^j\jB j cjj^aB aIm ^a ( ^j^uA ujSjS ) aj^^mA lAA c> ^b 
a_jL "Chemical Oxygen Demand' (COD) «jj--j l& « fc*Jl ^jsjaJ f Loj, 

Ajj_*iiJl jjfc j A^UmS jl^JI S-i-fl AjLuu ? U11 f J3UI j ^al£-<Jl oJtjoj^l 2Lj*£l (jaLjL, 
ci-jOj l t »il .«<jj V"HJ ^ 15* '^^ **J ^l£ll ^jiaLuu jJ ^jflj »L*1I CjUjc. ^j 

j*. a}?-sVl Jj "Dis-Solved Oxygen" (D0)jj4j ^ « oU9 ^ UiJl qi^sVi 
j — jc. jjauu^fl j£j5 (j^Usulj .cjj«j| »L. ^a aja^l JjSjS o-Uil ^Sj^S «_j|U| 
Most " (MPN) >^J> l—J -ajau^J «di«ii <^H a>J CjUSISB .laJji -.-, uui 
^ AiuauJI Ajjjljffl Ujj&Jl iac ,> j*us "Probable Number of Fecol Bacteria 

.LijuJA »L« ^i S-lsJjiJI ^a^aB CJjutS tjlik-a 4V^pI (J-LioS JiSVl 
•Lx» Q^t CjUjd JJaJ Ju * \_i jvaB (tijaj .tyut (j4 f&A JJ jSill «JtiJ Jjj&j 

UjLaJ ^ J ^ (Y .) Jj^ ^j US c mt fb UbB AiLiu SjjSUI ljjL^JI 

*JJ-— Jj «a*«II *-i>»B »L. Cjlik* 0- l^jalfc. q^ S^SL* l*ibtfJ SjI&U ts *- aji j 
•Lx. fbtf-J SjLcJ Jj Lw^ui V i iJjfcfl S-Sa. o^tfaal Jjje .Lu l«ila.j * ts clwJI 
<>»J-w (£Ua. <j— Aja_«i JSli. Jl ^AJ, J5 Atl jjB ^a ^51^ ^Ij jR ci^oB 

. 4>ijjB c£LA*i c tui jt jjjs ajjL. iusu jisi j! yu^. V 

tili-J ^uijj B Lu Ajoji a?-^c> (r) ^J»j^LJI JjMI sjjj «*^ «^1 

jL-«i7l A^a A^Ua. ojSUj ^jB ^a iJ^JI *L« p |jiS«| SjIoJ J^| ^ a^I^L-I Ja.1 j> 

* AA j- . jA. ^^ t '/^.^^Ij^^jTtljJ^ " c oj^. . (jjS-j) f 5U ^ ju# ( \ ) 
. ^-9 J^Hj Jll ojj S-^JI i«ll , ^Jj£*j ^JJl o.JHrfMSI « V.JI^^VUl^i^Tjf c (jj5 -,, ^ .^ ju* (T) 

(3) ^S: F ;^ K " ndiI ' H - "Priorities For Improving r>n,in,.o e Water Quality In The Delta" . 

£U } a . Q ' "^ Reform Bn * c * (WPRP) - Re P° rt No - 54 Appendix 6 , November 

2000 , P P 1-4 
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i *iij_Jiffl Cyuk AA^A clll jjaJlj IwjLJI jaJI ^JUiB JaLJI ijUa. Liylj c ^j.-^ 

C-^jaj •i,?,*-! 1 «5— ' W*' 11 * 3 "' S<J ^J Cfi*i *Jjk j£ ^Lu «-»_>-<» »lf« _>!_£ jUuJ 

j- Vij I < iV. dI xtl UajIdLt /afrljj «-ij»-a »U* (>» ii^Va jULa \,oYO j^j uj jil 

(5 — cljjD *-ij*-oB dU« &jft «JC (jLuuol %aJLt4 ^-^n-i (-jji^a »La Aiuj/f* jljL Y, \ o y 

Jw l«a>« fu« ^fcliuJ dij^oB i^lik* J jUicVI ^a iiVl £* ^,-^11 tj^Jl 6 U,u 

: ^jll g^ c^tjjfl ui^uaJl »L« fljild Site] cAu^a i~T 
^ ^-u-jSU ii-ujil cAn^A fiA {> *jeljjll ci^L^ll tLjfc aISJU J ^o j 

•bid ^iljV 

: idUAB dj^ yj 4*uk» SLaJ <> £LfeJ| \-t-r 
JJL «_■,« liS V bbll «1^j ^J jjB Uij^JI .L. p baU sJU>J ^a ^.JSB a » 

J L_^S . viljijaJI ^Qu ^SaJI j*iB ^ «_iLJL Ji£ U* \& £jJi\ j£j; iiju ^ 

r^* <s^ J»j» ojy^i is'^j * «^u«Vi ^ijii t> ^i«ii ^ija ...... js oUji ^us ijt 

Ia_£aj c jj^jLJI ^ *> rA. . jaJ J J^ J ^IjsJj l^ c 3uVl JjSjs 6- ^Jj 

Jjjaj Jj*. J5li > JU-JI IJA ^ Sj_pc CiUjJ CrijJ ^j .^IjjiaJI ^ ^ JUS 
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^a Aj-ujB wi^Jl ^Uaut.UJ v^jbll i^l jLiil ^p^u gStii : (Y .) J^. 
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•^ja=J JS-^« Je. i_dkl Jiu. :BOD 

•^j»-^ ja-Sfl Jfc sJiJ Ji« :COD 

.ipU- c^ili- j^.j jc ju o j* ja - COD/BOD V-i 

J**~l > jBL >.. JSI^ r >. x >. ^ ja*. 0j !^a bj£J JLM *J :MPN 
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cjjB ^i UJjiiJ jUJ ^IjjB <-*j^ ol}- ui-^ 1 y^Si— M ^lcjji*S : (Y^) J^. 
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SB ! n S Kh.tlab.r..ndKandilH^ 

Rcfomi Project IWPRP), Report No.34, Appendix 6, Nov. 2000, PJ . 



MWRI, EPIQ, Water Policy 
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*> i • * • LP l« C^' -*&>" "^3* ^ W^f JUL A l> *j1U£]| iljl jtsJ&j jajU 

: i&a ^j* <^jl» ojia t-t-r 

bli-J JUS ^ jajl »U. J^IJS .111 jj ^ ^.Ijj U. t jaaS ^11 SjLalJI ftlxJI JL«S cJjBj 

: ti>a)l »L>. AjPjij 4j4S ^fc gjakiJI 4 J jjjIjS g^Lijj JS o-r 

ts -J& ftLJl y-OiluM qu oLaM £J_)j3 Ojc JjlaJ j* gt^UjJl lift £* <- i^H jjl 

£_« ^jB S*tiS t>waa ^ ^>» 5-UjJI II* Q\ LS c cJjLoaM ^ ftLJl i-i^ua iJjiS 
cJBL-^ t>J .%1°-1 • jaJ Jl duai jf <££. ^Jllj oLJ ^jj^ij Jfc S*US SJjj J^ 

csill JjSJL ^jiB ^i*^ -d VI .^jiSI cLLi jjt 6UJ *£ uu»u up J j-B ^jt <> 

« L-W Jj5 fi u^ *•&& »U-B ij-S V- J-ljt *•*" Jajij* 4iV JtaJl »L* Jala 4j9 JL« 
i^jiUl ^lio J-JiU i^L.1 J* »Ul ^^ Afl^ SLj.ii lBLm, ^ jB ^JlSi J ^)^>ll 

<^>B tsijfcX *>B VSl Ifil. U^bjj jjjilj ajSU jjjJi - ft j j^ ,-,„ hj jsj 

»^ U3>- ^ u^tf U JiJi aj« I ja J a* ^Ll V U-j .*Sj«U ^aj=Jl 6 U-B 



(I) Abdel - Arim, Ragab A., " Agricultural Drainage Water R* .,^ .„ F^yp^ p. Cit P P 135-136 
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fljiuJ Sid SjL) Jl jc^i ^Jul j-Vl t V*M ^ J* i^J^ ^W^VI 4LIL. J,- 



«_ii 



y-a L-S fchSj cfeill l?j!j «a tf>Vl ^1 ^-jSB .LLi ijiSj ^ji £ jj^L, J^ 

JjVl jJjluJI Jam; < fgtil *jL*1 tf&ui tliUjjjliiu i&H Cxu^j ilua. t (YY) Jj^. 

jjj jij-J jl j_^ l>-^ ^/r f jUL. o «4Dl«iuilij A31L iX.l£j ^SJji ^jjJU Jiiiii 
£jj— L, J«_JB jA-is ^i&Ii jjjti*-D LI .IShllj dtjill i^jIj *&** ,J j^isVl ^-jSJl 
jiiV-JI J*4» U . UhBj JuiB ^jlj AiUc ^a ^S&l £«£» ^ aSIL d»\Si ^Siji 
L-*UU« } A_cjjiJ jjfl Ul_— ^Uiijlj ^jtfl ^ ^iijj £_*>£* dbi^3 £&& 
.l_j* JL^I J JjVl jjjM ^a ^ gStii *jjtf jSj .SjJB JL. ^ jij Ja^U^ 
fc_^r* jLJL. A ^1 'Ai-jr? jUL V.1 jaj J& J^d ^^iiS tjj*!, UjUJ «jj«JI 
tlxJL.^LJI Qjljill JiteJ^jV <_ij~J| -lj-! c JLk. cStt i^l ciA cJ t>bJSL, LjjSS 

^ ^r> jUL o,^ « y.vy jIjl« ul. i>o ij^ dJiaij ^__iiai jjjiiuji U. 



( I ) Ahdd Azim, Ragab A., ^Agricultural nrainaee Water Rp..^ in Bpyr ^ p. Cit P P 1 32-1 33 
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^5aVI £uji]l Uaij u^p p JJ*** (Jj«S JSl *A}£ I f Y Y) JjJa. 
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E T - Evapo-transpiration . ( J>-aayJl *Si jiJl ) 

Abdel-Azin,, Ragab A., "Agricultural Dn.ii.aee Water Rp.„^ in P nrr Ph . D -f^ Dept 
of Civil Engineering, Faculty of Eng. , Cairo Univ., December 1999, p. 133 
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t5 _S c j -■<!« J ^jS jAjA J ^?^*-^ (5 &^aB LJji^aS oUoi ^^lutf Jjl ta 

f_J 5 J^jfiill al J<i1 Jjlja ej^i a-«j .UjIjEuI AaJLufl ^-n^W i_ijuall aLlu cSjjj Cill j 

. (,) (jlx_i «_iih o . jaj J| UAxJ ^.nti (-ij^J »ku Ajjj-H ia>L*JI S^Lj] U.L-1-.ft 
d-aJ *-ej> J Jja.j- *jc.|jjB o-l >Vl ^a j^au^II i_ij~JI 6k. f bSOj Jl j Vj 
1 L^JJJ—j' « O li jfl Cpali* ^ oJjtadi OLLa* J CijuSiA fj ^ 1 V • ale. ilo j__iuaVl 

•f^« Jji JH is* ^JJ* 11 ^ i> fc&-Vl (>^ JaSi ^ fUiutfi 

ULjuaffl ( ^ao-oS ijj^ »U, fljiluj Solo)/ ^fcljll ^ajll J^aifl |JA JjliL, 
pbaj-^J •jtfil J&uu t SfiljjJI ^a iaJLiJI ^,nB ^j^aB ft L. ^ l.liiu.1 Sjlc-U JlSLuJl 

• j"*» J •!*•* aj'j* ^L«J 5^1*^11 iiiUjjiilij {juijilij < ij&i jjB jjc. ,jiii j&yi 

:^auual) ci>a» eU* fbiij SjlfrV *>1jJI £*ijJl V-r 
*-jjj*-* ^jS— Jd 4JUJI ^^Jl (j^Ji ,1^, ou^ (v r j jj^jj ^^ 

*A— «J ^_iV L^ dlfc, . aiJI/Y> jljU Y f YA ^ ^L-, L. tf l < ^/r^ jjsjL. 
cjjL^JI ^ Lmj^A lf ^J& iij^ 6 L. ^ %rY ^ ^^ . ^^a ^Ul^jaljL. 



(1) Ifk «■ .'• ""f 3 ; 111 Im l»ct ""d Water Quality Standards in Wa s tewater IHp atinn" . MWRI, EPIQ, 
Water Policy Reform Project (WPRP), Report No 34, Appendix 2, Nov. 2000 , P. 2 

*** *** ,i ^ ,a • ^-J ^ - 3 — » ">-» 'U. jJj^j -^v <jyi jLo-^r « ( j^) jjt- i^. jjL-. xo- (t) 

• , «*ji^jJ'>J»j^«^-Jajjj S .jaj H i J ^ajaLj«j 1 ^ tf ^ J(ay< |,| JIL j| ifiaj 

(3) Gaballa, M. and Moten^ ^M. . "Wastewater Tr«,t mwrf ;„ n^,- MWRl ep ,q w ^ olic y 
Reform Project (WPRP). Report no. 34, Appendix I, No. 2000, P. 2 
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Source: Gaballa, M. and Mbhsen, M., "Wastewater Treatment in Egy pt- MWRI, EPIQ, Water Policy 
Reform Project (WPRP), Report No. 34, Appendix I, Nov. 2000, P. 2. 
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\ t "i ? lU« J*j L/kL, tiji-U ia$L*A ililLa^J ^Ui^ill *jluJ| ^lLa.1 j> %£Y ^llja.j 
L-aJU« diLiauJ ii^^^ill S^ ^Jjlj dua> « 1*1. *JJ>ai U«jfl ^i.1 jVl J& Ljjjl* 

SjIcV aJUI ciLijltJI ^bjj j^j (Yf) Jj^a. ^a S^JjH i^Ubill Jl Ufij 

(^IjGjI « T iuJi) *JJ> **S L& Uj c AjiHH £djLc jj^jS «»- : Uol£H 2LaJU*ll 
*•* V* 3 * V 31 ^ JU* «-"J— * tf? LJ^-aSI jg\**l AiUxa jjjc. b\a» ujui ^ 

Yo . . j_^j £_Jji ^U, ^ jijjfl d^J acjj, g-ljjiu.lj ^j ^j VI tfjjSfl 

jUJli %Yr jajj c jJIjJ jUJAj ^LmB <OA jj* %\<\ jaj Li, g- jj, < ^ 

* *"*.' WJ -S^ fi L*L> ^a f.jj/rp «jll£ . (jL Lie iApill <^al jVU 

iu> M« f j^r P ofi r. . j^ j&j ^syi ui«- ^ u * jUi\ J^Ji 
s>L_a ^j ^p^ji cjj^i (y, ^r f oj^l. y. . J jSiiL j^j 

£>-■ Cf-4 v^'jj <-»>- "^ <i«/Y f OjjJ- V* • j=J S^W^ *aU- «..-^ ; j^jll 

£Y,o j_^ ljj_^ j^ cij^. J us .bid jUa ^ik i jijsii jit Ajjij 

>U5 <_ikY - , £ jLill jt ^ £ j| j ^^j ^ ij ^j | ftU< ^ ^ r? 0j ^ 
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y—jBj 3jjJ&aYI b}X» (3J*J <tU*1 ta^'^B «-ij*-oB »lx» AaJLm CiUa^a Jgjla 

* ^jj*-?JI isy»* J* ip*^ Uij^ll iiilSii ^jii-ll j>iJ ^jr^^uS y5L-£ 

««% fV r <* (JUS 1 * WY jai ya^JI ijjjuj tL. i> 4*J-»J fu L. <k> ilu 

jL_-S S_aLJ olikj <> SjUs-VI £* Ut&J cjjLoJI J] dUJI <> ^ jfl 

!> l«3=JL- J«j « Jj ijjLL ^auuJI Uj^JI ft Lu f IJaaJ SjUU ^ jllj AjSUM 
LjL&jJ f^j i ja^ull C.UU. JafiSj CjUUB jLjJlf ^Uijj ULJI fe| j j J^f 

cA-W j^L £J> i,a iu ^a- (yo) j^ ^^ . j^ ^ ^ jUiuVI 

«-^JU-l v*-l uijj .Li ^^Ui JLjjLJI ^.ijj jj^ji ^oJ ^a t .J.uSn UslJI 
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Source: Riad, M_, "Wa 
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stcwater Irrigation for Forest Plantatic 
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jau^a 4jL»j AjJjI ' 

PIO. Water Policv 



Reform Project (WPRP), Report No. 34, Appendix 3, Nov. 2000, P. 4 
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ja-iB joJI yk uliiSu IzZA ohlill jUiU fc j> hi] .tfUH ^L^ : (Yo) j^ 

A4JUJI (^Juall (JljbaS ftko jkl^luilj Jjjkll (J±J\j 
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•^ C 12| jM» 4*JjJ 41* ^ J^kJ tfj4 J ^) 

Cuprrisus £ji<> 



Cuprrisus, Ponsiana C#>ji j> v^J 



Cuprrisus, Perishouria &?ji <> 



Source: Riad. M., "Wastewater Inieation for Fmret Pi™*,*™" M WRI, EPIQ, Water Policy 
Reform Project (WPRP), Report No. 34, Appendix 3, Nov. 2000 , P.6 . 
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^-i ±x-^S jUuil c tuy oUiH <oljj ^JjJi j±cy4ijl s jUyi j*hj 

(StL-u oi»«j ^ ^J/i *ui tiji-u ti-c (ji ls t A^sia (jui-jj mj«Ji iW=*-> 

^-S U1UJ1 ^a^JI tij-B ftU. ^biiJ &+A <> Ail VI .A^jO! JjijaJI 6 LjJ| ^Uo* 
■k-k SjJJ^» W *aJjd u^j 15 J3j -,>JI ^ *l>biJI *->Vl jl JjlJI jUuil ^j 

i±-*\ j^i 0— ^lji .ui ji ^oijjB tij^ii ft L« ^ju^k ^^ji ,_ij^ ^ 

t^l^^j^U^V^^jUiUljjllsJjjjJvi . ^Li^JI «^J| cliU^ 

£y* xJJl ^.U. ^^ <^j iuLill ^ — j| ^^ js U— tj_Liii uilJi 
4-aJUJI y-aoAll tij^^ll ft L»L. fld-iij SjteL 4S1ua1| LLaUl A-r 
<pt~ai <^ cA i Uljjl ^ M-M ^~JI Uj-1 ok. ^bisJ s^l ^ 

^_k uai^a ^ ^ji .uj ^l^. ^ ,^ ^^ ^ ^.^ ^ ^. 

(l) Kil ^ttA^^ rr"' 1 mwri ' ""^ water p ° Hc y ^f ™ 

noject iwpkp}. Report No. 34, Appendix 3 , Nov 2000 P P -J-7 

(3) WPP- Worid Bank, "Ra^of w^tew.terin MlaiZ A cJJZ ^^^ Wateran 
Sanitation Program, Report No.6. Washington, Dc, 1994, P P. 1-5 rmnm ^ . w »ter an 
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l«J.Jau»J AaJlJ Alua^JI Aj^uaO jLUJI (ja uijaJ c U*aLUj I g.ni l .^ (jp. CjUjU^M 

O-^ A_jal3ill *o jiB JJ SiLitfU »LJI t> AjcjiH <db £* lUIuII ^a » jjiffl oaSi Lij, 

^9 l>a SjH Ijyiij t 4*te {> »LJ ft JA fl-liSJ JjjS Aa.jJ ^ JiJ? ^jJIj AjIISSj Cilic, 

.eUJ t> Aj^jiB <4ti f Lsii.¥l Sole] £jjU*1 J-lSlJj cUU!J (^^LaSVI Jjksll j^ 
l+A&uJ jUaJ ^ayuJI uij-l ftL-u 4_*jj j-^yU-j 4-djj* .ajLjfeYl 1-AHT 

o^ .l*» ^ji j^ . jU jjfc i#n j& j a%b j* ^4 jib i^i ojSj b u*» 

jajSjyjlj.ljJ ^ USLjS SJjjSJI jjS^B dilj^u*. ^l tjc i^tUI 2_j*U cJu^A 

■X-^Jl (>_c. bS» j lj*S i_u«u ijjc- Ium VLii ol^ t,?**^ tj^l e U» f Ijilula 
iijiJIj Jil jit ^jJuiB ^jbuJI SW v^Lill JjpJI <> 3JU Jj LiJ ^jjj ^j ^LiU 
j-jsJIj Aaij=JI ftkJI ijb ^B •jjij ^ ^jBj (jiffl ^ oljii plj^JL. io t> JSfl) 

i jl^uB « dL^-jjaill « Uj5SJl£ ,jol j-5u CiUiuu. o- ajjS^ Ul hfJUA jjt. ^.^ 

jl^^-^Vl M-i?5l ^^11 j^ oU,. UJi^ p jL ^Uil . ^ 6 LJ| ^ ^j^ji ipljjll 

■ I • • • ■■ 



'j 



(1) United States Environmental Protection Agency (EPA), "Water Quality Prit eria and Standards 
Plan-Pnonties for The Future" Office of Water , June, 1998, P P. 5-77 
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4_JjSll jualuA ji Aa.jlJ dua. (> I4J £ jajuiJI JjJaJ ^S ^£ iaJLwJl JJC. jl <=JU-J 
(j— 4 AaJLuB Cjlhva ^A ,^-MnB ijjjk^afi »Lu (jiajui aS ^Jaj .JjirtKoH alaxjal AAuajJL 
(Jijt^l {jLm ^la. j^al j*jU 4aubaB llltjU £* ^^okSB Jala ' *^'-* 3j».j1jj£S (JaJ_y» 

^3>u Primary Treatment Uji\ M**B <^j -*££ M*-j * *jj& **B*-j < Uj 

(jA-juJI u-LJaJlj * BOD {> %<> *-Yo jajj « U^aJI Jljj jLaJ ^ %i . yij 
A—jjiGB AaJLuJI ^a L.1 t %^ .-O i^u jjiujiSj o^jjSiS c3*» L^S %° • jaaj *L£B 

^— jj .BOD t aSUI ijLaB jljJl ija %i©-a . j*j J[jj3s Secondary Treatment 
j-ujlSll >—* a jj ^sb j i^jiB U* jS Triple Treatment *£>BB M*-B 

.^UlaaJjII AalSl UU SaJLa t^ajuaB uij^Jl »U« qj£S dua. fUB 
SjliL.-VI is-l-*, ^auuaB «_ij^J| ,U. AaJLuJ fcfciuJl CjLju*J| (Yl) Jj^ ^ Ujjj 

*=— B ^tL. 0- hi t^j-B WjhjlM c^jJI (YY) Jj^ ^^ U« * l^i. 
*—py d&i *^}j .^IjjB ^s ^auuJI «_ij^JI .L, f hiiJ s^U jjc WHO M 1 ^ 

U** AKj i^ua. jSj U^J Jb. Jl S\ f Jl \tjfc tf ^ A^jl^jjS^ 4^ ^ UJ| 

•Li*j ^jii JjjL ^jl*. ls ^ ji jc j^5j dij ^i \ji^ ) ivr f ic ,j EPA iiuii 
jSj .ftL. fcjc JL\ . . jsi Faecal Conform oA^ IjJ 3 ^ ^ \ * • • J^ j* 2 r L - 

lj_^| LjuS* Ijli^. iji^Vl Si^iJl OUVjBj ^su^JI SjIjj iTiLS Ui« ^^.^B i_i^J| 
LjJSS. ^IL^j jj_ Y,Y ,> JSL .iUij ^jB ^i l^biU jUJI tsa u«Jl «_J^^B UJ 
ch- >-^J -Mji» »^ «^ ^ C j— *B jUJI Jl M j3L ^ cJL U . JS1 Q^ljiB 
4—cijxaui j "ifj c \4,p_J C \UI ^jljiSSB ^ jLu^ll UiS jlj^H ^ jib 3UJSLJ» J>iB 

UlSJ ^ ,UJ yHjjM ^5>Jl ^ji vL, l^ji WHO WJI a^JI ^.tL. Jj*l 



(1) Goljammer. T. I and Wilson. P^ N "TMiiseof Efflunet in PIMA rn„n^ A T ^.h..^ College 
ofAgnculture, The Uraveraty of An2ona,Tucson, Arizona.Novamber, 1985 P P. 1 1-14 



Ao 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,i ii,j, iL-i,j,'rra 






4£ti4*l*. 






cJUjiSutfl JS 



Vjtf 



n. 



wlsitfijJU- 



(kySj tf JJ^) «^fa- tf J 



i*£ 



yt 



JW^J ^Ijj J£ 



^iJM^ 



p> 



3 <fi<y 1^ B_ . 



(tAj «^»fa> tf J 



%»£ 



4ja^o) jUauJ l i'-I''^ 

zero-risk P _»i-j WHO 






**l**ll AajJ 






(tf aJ * MI </j) J** 1 



(JLvtl 31lUaj* AjajLO JJlAJk 

j£ j 5 ^ S 1 *- J^J 



iis*»a ou-i jjs 



tf^Biiyll 



M^Auii&S 



(JLuJ 4xijj« Ajvjua jLL&^t 



ftb-S ^IJiaJ »MU ■ 






.Sj&LmJ AjjLuSI iIjLLuJ j 3jJU i_y«jSI ^ijk <*) 

•zero-risk f ^ «! J- jfl jsj .^ Uj-J .u. M~ ^ j jku ^ jijjss .*.►.»- i.kC) 

Source: UNDP - World Bank, "Reuse of Waste Water in Anicalin™- A Guide for Planners, 
"Water and Sanitation Program, Report No.6, Washington, DC, 1994, P. 19 
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SeuE?« FAO, "Quality Control of Wastewater f or Irrigation r TO D Production" (Water 
Reports-10)- Rome, 1997, P. 13 . 
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4^^ j*j WHO Jj56-1+?u—j*B Wjax&J CJbJyJl oJiU^j 

. < V) d- 1 . ./\ . . . . o-t^FC uJj& 
M*-» v**ai ui>u»3l »L-i4 flj-iiJ ^-jl&ty 4_jiLdfifl dJLjfeVl Y-A-r 

L^Jj a UJl J^i^ LjijS ilu* (>, tjjLJjk <jtf*—J v*— » *jj-— » »Lf- jj-TS 

o^si o^Vi ,i*u o* d*^ i4, u^j ^^ jai^i ^ ^^iL-j^^ji 
m^ *jj ^ ja^ji ^ ^ gj, ^ ^ ^j j ^ t5UlJ ^^j^i 

0) ^"Sg^gTEf *"" " "" for InM ^flBalBtriaf. (water Reports - 10) - 

( :? W L PP " W0 ^ dBMk -"^ MofWafitWMtgr; " A r ; ~-lt 1 ,rr" Op Cit P 36 

(4) Mahdy. El. S. H, "IT* h— ot Water Resound in Th e E^mSsSJib- J Cit P. 196 
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<*Lu& tf -k.nll uij^Jl »lx>l 4£fcJ Ai&A J Cjj^f 4jjjjsu)I CjL«I jJ jj ^ij 

^j jj£j jsliji ^tsiyi tji-ku ji tsl t ^UjIi jslji ,> <ai*j ^ — n vj^jj u, ^^ 

(>Vl ^rAyft JLtt-B jJSjjlialxJ i_iAaj AjcjjB t>*sjl A_Ot oLlaJ dLjJI fci* ik -3 L. 
CAjLuJI AjISj Jj c <JSjaJl oUJ liijJij « *j Jill <JL* Jc .LiJ «5lfc JA Cux t> JjjLJl j 

^jB U-J jjsjjj * IjJ^jI SjuojVI jJ-iiU t>iAiajV Aj-jL Lun V It* <j3lu. AjcIj jl 
< v >JU3cVI J Aj&IjjJ JjLJoLlJI «j* JB Uulfi jil uaj Ail V] *+*& ijLc ^i -M-.-fl 

jl^Vl tf al yoUi^Vlj JL21I yejH tfX. ^Jl <£L ^jy y^il jVl 6^ iLui ^ US^ 

S jj-kU A_to.jlj3£ill i-uLmVl jsl jj ^a-.j ftUJl »1a ? l jii*.V f*lj-JS 4-*jJj ^ -"- ~" j 
Lkj^cA oU. phiiiJ e\j+ &* y^l jVl «£fc ^ tj-^ij ^jj ^frl UiJj I4J Jaiu.V 

L#J *jUI JjIjJ ijli f£j ^^Jj ^j^JH »U. ^IjiJuV iJJa- Jjffl ijilSllj AjcLu^VI 

<j>ua ^ M*-» ^^^11 <-i>~Ji cUcijjSJAjiUjsvi 4_}-aVi ^i-gjiijii iijJlsI 
**->> of {^jj . (f } jij#Jij (^-syi i— ^ diu jsjtj u- a^ji ciUiii ^j^l, v t^ 

(1) Gol^mmer, T J and Wilson, P N , "TMUseoLEfflument in PIMA C^nty a^v...^,^ p. Cit 

S UiS' WoJ^^nVy ^^ '■"""" in """- F ^ tian Agriculture" Op Cit P. 197 
(jJ UNDP -WotW Bant, Reuse Of Wmn water in A flrimlfn." Op Cit PP 14-16 

(4) UNDP- Worid Bank, "Reuse of Waste water in Ap ri^.lf ■»." 'n p Cit p I7 
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3jJtel ftl^Jb Ajj\l* ^iinl (-JjjloS oLa *l.Hk2ua\j 



ii*/J&kftfa dj**wJI (> J3UA Jbuju 








jJ 

(V) 


C) 
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•,1. 
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YY.n 
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(AjjSj AaJbut) f^a^A ui>ua aUt 
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w,n 
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•,vr 
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Source: UNDP - World Bank, "Reuse of Wastewater in Agriculture: A Guide for Planners" . 
Water Washington, Dc. , 1994, P. 18 . 
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t3LLiu ^a^Jl <J>uJl oLu t> o-JijB o# *«iiJl Jiii Jl AiLubV b 12* * l«J A^iii^J 
ja— Jll JU-L. JJS J U^UU jl • jjUJ A>lj jfi 45UiJyal4i.SjUu.Vlj* jxiaj 

. 'Ajjjfr-aJl tJ jlia* Je, 

A-jJd 0L1J A^Ajcxj- ^a— Jl t-ij-nJl J>Lu JjaU t^YU. (J Aa-j^A^jjiB * ^- , 

C*i>-^ i^-» t J>* *- >^ ^ £ J 31 tlA ^ V* *^ Jj«^ £*» J- J *1-J jB 
«-ij_i-i »1_mj ALjlau. qjSS U tile, ^filjj c^jva oU JjiiJj *jjj| oUJI J a ^a| 
A-JLJI o3_Jk J » jjjj V »UJ (> A>jiB •* J"- 1 J^ii-VI J tjt t iaJL- j^jc. ^-^ 

V s — «Jj— ••*-* (#jB ^U-aSVI i5jJ?JI jl t ^U^VIj Jtififl ^eJlj JjjiB U^ 
vIl -* s a' J cs*— — *-■>■ »V* **J»7 ****! ajSSSBj c L> ukJlSBj gfliJ Jl jla»j 

• W* cf jj-H cibfl ^I5i) SjLjI jjj-S 4*1*, 

u--. jsi i> «^»ii «_i>-ji .u ^jij *jsm jjijjj a^ijji ^jjj jts 

c Jj . ^J A_J& SjLjJ J Jjfi ^jiS j^li- ^ ^jyj^j LJ 4jt|jjj iuL^SSI A*ii, 

J-^J" u^jj-iiB j-~*> : n u -JG ^jto ^^Jl Lkj^ .L* J ajL^JI MJ U3lL 

^ .LjJ .]» a^U. a u i^/ jbs*/ r p o. . . ft uj ^ fbu-v , j^ j (>>j 
J-J&d-dpjj-JSj^lo. t ciUJ^^ co^jJIh^Yo. ^jSi^UJI 

°^ U H "J- 1 .V-fki^AlrijJI A^JIj A#wJ| jUiJ pfcjj ."b>u. 

O^lj-SU WB 4i^l ^J CU51SB JJ£ JJ ^ UiJU. V^ J^ j^, ft UJ ^ 



(l) Mahdy. El. S. H . Th Economics of Wnter 9mm in t hr E.vnti.n AoH ra ..t,.^ G p. Cit P. 199 

: -A.O , " Wastewater Treg ^ 
Rome. Italy, 1992, P.2 
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ol_iSl£JI ^1S J& *Liill u«-ll (> aA __ (YY ) JjJ?._ \*&c <u CJAta A ^ j| 

. ^JalS JSiL Aiiifl 
^ ^->.nil «_i>all »LlJ 4JUJI Clllttu. JJ& S-SbjJ ^JLJ OSjJI ^ ilj^ll f j£j 

vJjuaB »L* ClUaau* M^* <^U^ *Uil Jl JjVl *kj*H Jjui dip. « ( Y1 ) (Jj^ 

iJLc tilLau. *LAj| ^ ttlfll JLkjJ j4&Sij . y£*JI j-ill j^lc j£ ^iBj t -J jr .B 
^ CJikxU »J* u*^ U jj* p _£ ^» tijluaJ ^5 ^lili* vj^ ^ <£ jU*» oL» 
. i-jcljyj 4>L»« <x+\ q» Aj LJ jwaJ j^ILuS JaUl Jc J»p ^j I»»«/Lj| jaaB 
^_S l^SUli* i^ai yjllj <£jUJ oUJ IjJLu. CALau. »Liil J& JLul jH aKjJI J^LSSj 

1 HY i_Li j> ,1^1 J* A— UJI 4kjJ jAfij . oJ^j ^Jjlj ^|yu| jjl^ 

. AjLlJ iTAc jjiJI tjfia^l Y . . Y _ 

J-* u-^ J- 5 ^ J jJ^ U- A (Y, ^JUJ J&\ ^jiU A^jill *l*iJ| ^ 

-i_iYA. ^^i>^^^«u^oj^Y',£ J ^ c ^^i^iu^^ Jr Y.w 

-ij_*-uj >-sB Ujij t ^.uj *cj; ujs ^bj aS y. jajj ^ UL« ^s a^^.-yi 
3-^^ <jj • f ji/ Y> a*ji- s<> "-i^^ci J^i <jfi £ . j^ a^JUJI ^.^« ^j^Jl 



(l)Gaballa,M.aiidMoh S enM.,-Wa S tew a terTr M t m .nt ; nR OT , - MWPl.ITlQ.op cit P 7 
.■.m,ui, A ai^ <> ^^, . dBijtJ|J)||fcjJf ll|| j , J ,. a , | mI|| ^ . fT} 
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CbMb. M and Mah«n. M . TtaBrtsJjWMMJalaopi ■ "* W . EPIQ . Water Pol^y Rcfom. Inject ( WPRPl. 
Report No M.AppmJiN I.Nov 2wm. |'|" "-H 
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idlj j AjLc.Lu.yi _ SjAlill jJjLl AjjIjJl ^1 jc Ooaj *J»*=kj jjjJI jLllai Jlli c__kfl 

S-jSU ^Jj-^is j_i&» f iwi ,.v\ > u&uJh %kj«n ul»{ ^i <# L>^j 

tf -> ..oB t-o-uuaA »L_4a J_*»l jLu Ail (sj* tfjflj ajjLB jJjJI S Jjj ^ cAaJUl 

f Y . . 1 f lo Jjkj fc^. JjL Y,A Ji jU. .,Y1 0- "^ ULuJI »UJI SjL) _ 

. f Y.Wflo JjkjAi«/r r JJ-£,o Jl jbji J^fc, 
p LsAi_Jj A_jfl jfc jjfc ^U-j l«jd jjj ^il jVl C 3L-i-l ^ alx.il « jft jiitfJ _ 

. JajSJJj\j (5 jil 

Oil j — PVI ^r— i y-a-aM. <J>uafl ftL_ul 4 ft««H aL-.IJiiw.Vt ^ »-Jr 

•i-A y-Je uJJI jjSj ilua. <IiL}illj Ju«iBj Ojjiill aLvoS A>liuJl CjU-lilutfl _ 

9 

^S> U& ^J ^ ^jj» uilJI ^ c pjjJJ Jjl, ij^. olufi ^ Xpjb 

. Jjuaa^oB £jij Acljjll ^jJj^j Uujjdj 
O-^ y*^ j' J*B ^jLaJ LJ j c jiluJI ^ JJLL £„ Jujjajl .L>J| Jute Sjlcl _ 

. AjS AaJUl i»UJ J^ljQ 

. £1^ *uy JL&1 ^a ^^^ji «_jj^j» ^II. f ijii-j _ 

jiji-. CiVMl » j* ^- ^i <VH*-B t^-Jl *-i>-J .Lu pljii-l ji <a c»LS Y La- j 



(2) Mahdy , EI-S.H. .The Economics of Water Rren.. rces in the Rp vptian Aeric»lh.»." , op.cit.p.70- 
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Ijl i.^li , fcjjlj jLulU j^ jam* CeuJlj iujJJl l*^L- &j*u \}A «jL» »LJJ 

ajj — ^^mA j_jfc j 4j J _ Jl iji jjjjj aui u^a ^jji js^ *gjfc ji^, ^i ^ ^^ 

0— >-«5j jL-£sU U.jJ jjfcj fc-jj oiilj-Vl uiJ ^j ^,,1^1 ^fl fcLiVL 
:^*Jta J-ljJ ^ JSSI ji j^Ij Jl .LJI ^jfc vjU ^jij . fcuB iJL«J jaUxJI 

v^j *— JJ& v=Aj-au.j i i^Ji\j » cJSl oh»** JL. ip\ jjB ciLLmJ cJikx __ 
•UjJ i>Ji ^-J ^jai ^ £ L^VI <> >l ciL^ Uu £ JjJi \^y=^ 

•>'jJIj cMj JjJSfB c^SlSLi & iaulill cilik-JI _ 
■ J*^ Jc- ^.U-B {j^L.V\j i^LljJl j> Aa5\i» .- Jfe .w _ 
S^jc. ji ^ Atil^Jb i^UJ c^U^jsUj cJl jljfflj ^jSB cijj^ dlli Jj <> 

*_~ j* ^jjL^ lr J B . a^jj sjjj ya^ ^ ^l^ ^^ ^ ^ ^^ 



(2) "^"cu^ p^yBB^ and Wa *» 0-alitY Standi in W^mrrr ImVatjon" MWRI. EPIQ, 
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i\\h\fi JjLJauJ mt/iM jj - 

«-ij ml aL_14 ,_^_^ (j^alilB juLu*j JajjtSJ <_iuial t^ua. 1 1A1/H jljL <1)J*j *j JSj 

•L^J fl^kJj « ±* iAA&I AaZJi jUjfifl aoIjj ^ yj ^^Ji < ^jj ^^ 
« O-Lill c «aj_^J c t^SSB c cfeiill JaJil ^Ijj ^j *££ J ^ i^, ^u^ 

1 L -*Jl i J JJ^J 15^ Ait&d ASIjiB « jj* jB JiLl. t U*cVl d^U- « Vj ~l 

S J jj iM o- u-^jsii e- 1 (^jl y^Ui ^iui jjc di >.jiis ojt Aiu« ft yji 

cs -Jo « jli-Bj U«J S jl jj cJ jJil Ci_^3 »UjJI j> ip jSM j* pl^ii^V ALJI QjSi 
:^» j_i>B j_, cJ-S u-lc a_^JUJI ^^-auupB ^kj^S D U. ipji ^^u^ J-Ja J 
jlo^JI ^i^, « ^BM ^LuJI , 0jJJ j| c o^j ^i t T s s ( C0D t BOD 
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: JStiA jajSI Jc i^j Aa^-aJI AjUa. o^uUL, 

.Lis oiUUHj JLjjfrl (£j! Ujl *=!** ^Jl aj^Jl »U« ^JLu ^ 

J j mUatt *_-£.ljjl Ajjilj AaJLu* ^->.aTl t-ijuiS oU* AaJL* Aji ^5, :B ' a /-^ __ 
<^ — frU u-B ^tiaJ ^jH CJljIj.iiJIj uijjaJI 4cljj Lajj iTijaJlj (^LSIlS Sjcli^ 

.*JeljjM t^LiL«JI *Uj| A^aU. *jjjj ^.^L. 
tjJ-1 tp-B *--«jSL. *_JD15 AaJU* ^a^all L*j*jA ok. Aal*- Aj9 ^j :C ' 'j*-^ _ 
.i.UJ JfljaJlj pljiiaJ £JJ JI Jf fcLiYb « l« *jjjjf C^LaUf ic^i! .^J 

:UAt AIuJtA ^^al ♦> 
j*jj \ lAr/A JjiBj .Cijia <> AjSLJI ^J^Aj JbiB j$j *jU^ <>=*»£* 

UjiB J*i «S Cllilau. ^\ ij^j ^jfi ^Luj Qjjia jj^j * ^Uffl dUI jaJ A}iSL ^Jl 

^ J « c£ J 8 U Jj 0- i3*— u-^Ji op Mj?J> ^j < **l j jB "-ijU-a-Bj cjl jSHI ji 

J jo t y* J5JLJI ijjiiij jyL^u y^ cuis ij] vi jjiii ^ ciui^ ^i *uai ^ 

±Jj-A c-^bJ j-jUj ^.j tsjj AAA iJjA ijjj J^ Ol^ISII I j*_, 

-l?jJIj <uUl 
^lj«J J-WI j_a (} «JA£/> Y ( \ UY/SA) Otfiljill u^ ii2 M*4 f^J -»M 

J--Ui The Economic Factor ^^L^Sif 1 j_^u j The Geographical Factor 
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jj ^«' ^ w 3 [J *««*» j^jLuaSSVl t)A*Jl Laiu ( Jjjll t>\ju* &J& fJ (j^J ^^""^J ^J&liuaJlj 

. Ijnl r-j lu3 tlljlijl lilli 4$jJja1 AillijJI OLutfJ-dl (jiJ Jfomnllj J^lSjJI t_lUo j (_£jLJ| 

jb i-aj ^ Aoull (jjlui Sjl jj] SjJjIuiaJI (Jj£jJj Ainjl AjLoa. (jLuU ^jjjUl! (jrn^j 

<__iull AjLaa> jl^a* ajSj lUija. .A\alia~aJl i*jj3jJ1 4a. j\ qa AouJl A^jLaa. I^jLj (jx ( _Hi\ QijljSl] 
. (lijlil\ qa 4ij^j1\ 'Uuilj eljgJI 3jLa^ tgjLii ^« ^glll (-ijJI Auia^II r •*<!<.. ft (JjiJuj «.LuLiLi 

: ^jL L» Ajjiil ajL»^. (jjila AjII i3_)Li La *a1 £y»j 

A_at£u l*Jj — 111! jJali^a qa [q^jaj A^ujxll juu Ajtjj$-a^. ^Jal^jul AjLa^. — 
(J — C t>^j — «Silj « AjIc ojLuhW jl ej^juaA tjl£ Ul l*Jj&]l Aiaj < ftj_jjua 
4— lull tilj-Jj eljs. (>» (i jLvbJ j' e »»J.^ (_yasJa ijii (3aii ^jll jl jUaVI 

\ — pUKa t-\ — &\\ j\ Ajjlall j^ajuaJI (-Squall oLu USJjj-oj (jLJI .Jc vlaaj — 

t, — sif oi*ij_^yfj jjji*xii ill i^i. (j^uiii tj^j ^^vi j=uJi jiij 

jlj — a J*a. A^_ui Cjj jib djjkll *Aaj . QjilSlI li$l Ajjuaill A^aXiUl Ua^j 

. AjjLui a jLia aUILh 
j — a Ojl£ c.Ijjji tlsliusalj^ll Ailka CjUk^ll A^jbuj Cj|.1xj J&ju a\jiN\ — 
)j\ v_sjj — naj j h-v £ — 4 . Axa^i. j] Aj-Jjm jl Ajcliua jl 4jjb>J Labile 

. aj jjuoA • ff Lljjill ^i di jii dj|jbJ l^jLs {jA t'l loki. 

V] j Vsi^i*- >? Ajt^^i cAjuJi (> cjkiii A^\a\ a^jUI ji jA Ojj^i - 



SI ih in II 



^jJI ^> LJmIIIj Uj CjUjjJuII j Qulj2l 6^ (Jj^ ^ jkJI f jL Ail dl^Ull ,j JJJ 



(1) Abdel Aziz, Y., " Wastewater Effluents Administration and Management " MWRI, EPIQ Water 
Policy Reform Project (WPRP), Report No. 34, Appendix 5, Nov. 2000, P P. 4-8 ' 
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4 mil ( a ifij 






^_-jj jdu ipiajj i-i j^u £^s ijijiu ^u^ WaJi jsj* jUsii ^ 
j-jfl o_- AjiiuBj jSj- J (r .) ^ j^ jdu (> ojiij • \ . ^/x . . . ^ijjfl 

lsUj ^Sj.^ am*a p lj uu. jlj ^ %r . ^u, jjj «_iii vnr ^ jSjJL 

VVT j=J ^L3 ^SBj ^^a <&l~, ^jjjj, ^jjLpj jl^j ^ % T £ ^ ^ ^ 
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^JL^J j> «d& > %rA,)0 jaJ i^jiipjs «jjU*. l*Jj O^L. ^^ Ul ^ Uiy 

• l«j tjj«J| £ jil Lu iajiill 4taUwu 4c j jlJI ijULuJI 

^j»_» a_jjL tsj-^Vij ^j ^ ^ u^i pJ yir P y ... . . ^iu^.1 yiL.j jiji 

jj-iji yi Vj iS OU.J ^J| .j^j uj, ^j, ^ JL)B >T ^ j^ ^ U3[Sj 

.^UiaU-JljAjSLin 
j* j^j 4jjj ^ J-L5J ^^ji MjLl j j ^ ^ c ^^j, j^^j ^ (jiJ| ^^ 

(OKJjattab , q F. and Kandi. . H . "En^^l^^n^odn,^^^ 
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•^ UjSj J ^C AJJC «_i^»j builj AjjJL diaJI ujjLJ ^ l»L iliaAJJ J*a. ^jj| j^l 

*_bl*JI i_J«J &J*h\ t\j-£i\ ^_i jySfiJI ^ ±j . ii&a !*££ £^J1 *Iu* i^Jl 
Stratified Random Sample ajLUi JLuljiJI iyUJ ojLJ J^uku cilBj Sampling 

i-uuUl. CiLojaam ji CjLJbii ls _J AxuuS J3Lk <>• CjoA £*ia-. id jj *j*aV I jIm 
JS Oh*j jliiil fj US c 45aj UjikJl jjia4j Sffllc. l*J ^pilj iwl^ill £ j*iij- 5 jAUalJ 
J "*»l *Jj--SSi &L_aLB ^«U jSj * UliM Ajfljjc. SLjlsj ».fct Jc fcuJI ^ SiJa 

iJL. U ta^jl *jiu*JI jSj*j *jc| jjB s JjiyU SJj?.>JI i^Loi _ Y d^U^j daLSlI 
(*$) f-Sj Jj^ JUAU * t^Jl cs* *-^J»«*fl »UJ (> ijbcji **jj jUiil ^j < flJ Sj 

' iM* W* «-*>-»» t_>*j ^ *& >t*« <£ j» dkSj i Jj-SA OxudLal ttai. _J 

jj — JI <_!>_«« jj.^ ^\jj «_ij^ »lx.j , L^Y^ jUL. Y,U LLuj g-js ^uB 

l*Jail_J jL_«JI ^IjjB cjj^JI «U-j J^ill .U. Ui fi, . (L^Y^ jU. £,£o . 
S J_Jtf 1 jk3j . (jjJJI ^ *> ^. . . o- Jil J& .Lull 4^^ J^^jl] ^ : \ 4^ 

Mjj» t^ijVi Lji>j y>a sj^ vus u^ tijiii j^ tb o- *> ^j (^.^ 

to-J YY . f L.j UJ ^ja fjijj t ouj^ sis lijij iiLoUutflj tejiti ^'UiU , ^j 
^a ^ f^UJ ^ J5 1> iJia ^^ U . pUl ^JS ,> ^i jjt^ ^ AY Ujill 

• {jl^9 til! £ . . ^IjJL-V lHU^JI sis J^ 

^ U-l-^i-l -il*- jysljj tij^ U^ ^jb j^jj j tifhfli j| ^j^ __ 

^ujVI ^L-UL^*^ YA JL^.1 o.CiU^^) ^ Lsi^ ^ ^ 

££ Uai_o ^_L, ^Ij ^ju^I js^ CjLu-=JI ax, JL^J ^-/oY.^o Juj s jl5i-fl 
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'A mlb *_cjjij| S jl_JaJI *W ^IjiJ • jSj*M tf jS (> *dj* C& ***-*?■ Jj*-J *J*-aa. 

r-^ d ( r °) f-Sj Jj^ > jj ■»!> • u lji «-^ vv j^^iij *** iuljiSJi i«»]i jUij 
jl—ucYI ^_i JiVl £* V 1 ^ t ^y ^Lu^oj >.u»v ; Lu«JI ^ uvtl ^ ji 4jU c iu*JL 

l*i* ^Lu <^iB jSLiJ ^ilM *>fl Jjliu Uiu « i^J CjULo ^lo jjSjslI ^ ^ j>B 

.fcuB ^Jc. «dlj jjj ^jB ^a »L*fl j> oJjaJI ^jJaixL. 4jeji f h Vual Aaaii <u*B frljj 

^-^■J^ gMj ^*^i*B ^«lj^ 0* ft>fl 1:* JjlSi «*llil t ^LaiWI cJu*\j& ^ 

pljaluVI oiljfrV U*»"ij5j l^uLS AjLSj ^cLiai*J ^ J| *L« ipjil Ltij «'-.^ : « ^jyc. ^ 

Cross- section ^iLJ oULuS J^ jj& a^j ^j . ajSUI ^tiiVI <ll^ll olj^ ^j 

gsL-jBj ^a_«j oijjiiji <ju-ij3 j*iai jji * (jW»-vi sjUl-i y^ijj ig.^ ^ ^ 

iiVl t- (u^) «*j U ««j3 ^I^J^ ui»jVl u-U p3 : ( XL>a ) ^jSfl _ \ 
i J* JAi owS -Mj « *fl^syi Wsj^j oijVl <_»ji JJiU jliitVI ^i 
>_aj JaJj Jj.*^ sjiil ^jVl J3U1-.V *LILJI ^jjUjVI iaji» oi '"'-;" 
t3_> — *Sj «_^«ai\ J^LauJ \^ji^ V. (D., do, ,y,, ,ao. (V. 
' iJS& J* (**"*H j-«jJIj Aa-liM ij^Vlj jjflj jLa_, ^jLH 
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c a*«£JI jli»Vb £jy& aLJjj aaLoJ (^jB ftU- d-us :(yu*) c/J^ •!*• — M 

t>J «(^l t5jB i^^jSLJ AJaJl £ J> fhiaJ AjjtaiJ AgJ^ (> Qui Jflj 

A i.iJ £ jl j— « A_-ejjiJ AaL^H (Y^) ^jB ftU* Aj*£ ljLa ^3 L£U 

Jji__i2 Sj5i) (C jB tjlcLd JJC.J « (AeLui/r a) (C jB iuSL» (_i^OJ AjajUaI 

.(alSLB 

AjJLua A—JJjjT (IiL-aj ijj^a ^9 »JJJ& fJ •" (fO*) c^tuali tijjVl A\i*£ — £ 

(j-* 2L-ilii^l ^Ij-jVl ^a ^SLaB Oj>)U aj^J Aj«iB f I^L-Li dUij (^) 

jjjj j—jilo A_u (JAiJa JaJu Jfa AjjjjjI S.1au»VI A^uL (jlniu L*J*J * S^auiYI 

. £ jUJl JUB 

A-L^ fS-j j5 SB JUI oJ j j> *>fl d£ J*ijj : [ tU n) ^ jlsJ JUB <jjj _ ^ 

£i h jmB j ^ jLJBBj yjli_ djifl j ^jLB jLwB LuL A^aliJI t^UiiB (>^ujij 
• CjUVI a-jU-j ^IjjB CiLjLmB ^a JLojajuuiJI Ja«JI uiJlSSj 

O-^ o>-JUj JlitVl j *UB (> dS 0^ J-J^Y 1 ^ i-^Vl £- . f jj/J-o 

J— fl A*ji <_£&# ijfcu d^ dlcL- Sjjw, ^ &J& : ( 1L> ,) JVI J^ _j 

• cfei^SiB SpliSj Sj5 «iua. t>j ^1 
iijii ^b*, ojj- ^ ^j>» gjU jj-lJ ^ : (^ ^ j>» ^jbfl ^JJ _j 
^j-U jLJ.SBj « a^UB SjiBj ^1 JjiJij ^ ^ j_^j ^J^, ^ Aj 

JlL.jj f,**^ ^jJJ <auuBo ClLSaJ JJO j * j j*I (tjl.) hij^oSi j 4 o^ 

*r»aj A-jia. ^ . o ^^ dssJI AiU. ^a SjSU jl*u,Vlj t3l«i Ujij . USlc 
A-u,. o. . , 6 _kill jU^ A4i=. £^ . « gj^JJ J>B <_iJ J Aab. M • « gc-iB 
^ ^Aii^J ^jJl i^ilL LI . AX.U5B SjiVl mlj Axtt. AO c jjVl Ajj^ 

j«— j 0I-4B/ J>l jai 1 A ^ jljill/4^ 1 A . . i^Llx I j> j| j,yi y-JL=J 

.A. »jl ) A^aJAix*. 
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•L_i- fh&s.J CiVU ^a dllij ^fiM tl«JI c ^jill cUH « (^jUJ JJ o-b « ^t^JI 
*_Jk ^-i J^iiJ ja uUJI ^i j^^^jjJI L^jiA ^l^iJ ^i ^ ijLSVI j^s, 

MJ--J «ii-^ *-JjB V-* Jjl jJ fbiU *^ ^ 4*-Ji| tsi-aJ -k-jUl jje £***3ll 
J* Ji$ JS .LJb Uj»| jS J^ SjSI j C ^U| tf f ^ ^jja J[u-fc ciijj ^ jl| J^. sjUj 
cLwSj t ^jLja Jj« SjL j J] ^js \$c ^ tf jL Jujli. ^jiB j,. i^jjsj 

jU_J l»_-v ^US» S^Vl cp ^u 4i^ ^ & ^_j, ^^j, ^ Ai ^ 
tf»-— ">— •^i5jji^*^ £ jl>^ J aJ^ (>ic:8 is jSj . iijBi^jss 



(I ) H^dy E^ and Dillon J. L. . ■ Agricultural PmH.^n v.„^ - , owa ^ 
university , Ames, Iowa , U.S.A., 1961, P. 228. 

1U 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



i-iU- £ J j^ll ^ ^jUill iii« fcLj J^jl US * ^ jijS a«ll ^j ooaiSI <> fa& 

fbsi-J ^ <> AjJiL IkJaJyi lU*J Cjb^Lilb ^jUaH dlfc Qa *> U^J ClVUiaJ 

^L^aVI jLSUI cjluu fk i5i M ll cAiuJ cii** Sob) J! *flL*yL t oUJ 0- Xjp. jill ft Ja 
i>»J>-illj cd^SaJI jUSilj t ^jfcjJ jjo ^aliJI ^u, » g- jl>B o^u ^ AjjLiB 

•W* Jji\ 4i_>-B «5 <^L Uji < ijSGB iiJ jj ^ ^ ^a^^JI «j ^ A ^ 7^^ J 
U- I jJ .x^ ^ . SjtiiLJI J 4113 £ toy) j^Lfc s jU ^ UyKiB ^ ^J ^ 

tf jl <^ «*k .1*. fbuj ilU ^ sjBiaj ualissa cj> ^ « '^h U^iwa ^^fl 
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J %rr,n j^ ^\ j^ «juna i^i, %o.,o. ^ j^ c^ ^vi ^j^ a 
l- «i A « ^tavi «-i«nsiii ^j o* %"\ £,n ji^ ju ^ u AA.rr 

ir w ^^i, sjjiui ^Mssa u^. c^ ** « tf jS ^ i«j.*i,i ^ ^j j^ 
u-i *_pui c£ll>j *^s ^bj a^hwi ujifia jl«j <> %\ , ,<\o ^ jlj i aj ; r 

OJL^^%£^YA > _^^| J^UyJlfil^lj %££,.£ JUS ^ Jji\ fc^ 

J>* o- owj L?jii y-c ^ Uiii-AB (_u»n ^ijii ojisii iuuiii ^uaVi <«i j^jj 
j-^ij « ^.jsii c5j— M ci-n «^Jifi ^ %w,a« Ji^s 'u^ r . jajj ^jll U-c ^ 
aJLaB 6 ^ %^ . ,yy ^^j , yg Jfin W udis & %ro, y r j»j jia ^ 

L-fcji^ W j^^JU^^ jOij-Jj 4*^ J*J| oJlfi gf lL= k ] CjjjSj . Sjjilofl 
j-^ij < L^K £oA > ^S^p_LJI J iJSJ| du3 t )J «_kJlfi o- %YA,AY ^ J^ 

« y_Kii ^j^s d-J j,ia o- %^ i.ao ju 1^ rr.vr ^ ^ ^ ju.1 ^ 

*j^j ojisa o- %u,£^ j^j « ysii ^fi j^ ojta ^ %rYf£Y ^^ ^ 
j^cJ^l*^ m.vr j^ tfJ i ^4^,^^ jj tlj3 j l _^ J ^^ 0jjSj 

SjjilaJI i iiBCiB 
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d«s uuuss t> %y ^ ^«u i^ va.o jajj ^ ^j» ju&l ^ t^^LiA <£j«j» 
<£>-* ^ tffri iM ^ ^JLu us . sjiiUi tjjissli j> %r,o£ i^jjj t *JsJi ^^sji 
%^ r.w j_^j juj « ^fiii j^ji «_kjis ^il«j t> %rA,«n ku*i i^fa. uo.i)^ 

^IL^J jj— %* Y,1 i JJL£ W ".V J^i &J* C?J» <^ 2U3iS«-a ifjZJi J.JI 

j=j jiu us i jvi jji ojiss jl*s <> %£r,Yo ^ I*** \v\,x j^ ^j\ ^ 

tfj-J u* <*&**A (UJI ^IjSi «_kJl£S yJUaJ Ci^j • Sj*uJ OJlSSB <> %^ A.YA 

j_^ sji-ijj ^_js» j-«]i^ijjic_iiiiSiL)-%n f ii jaj juyb. v.v.i j*i 

* S jj«J OjllSllI j>%YY,Y. jajJkiUS* ifcjia.oYi^o 
: ci4»S JjiS tfjft £ll3 (-LJ& Y _ i _ i 
^ 4-j^iJI iijJI £ jl> ^ ^M Jjill J* E 153| ciJla (W) Jj^ joi^ 

^O*- 5 Mj • t?j-JI y-* <*aii—S .UJJ ipjiS Ui c Y . . ^/Y . . » ^j.^ <«->«M 

^aisjtfyi aJism yju^j u- %£^,y j*j jus t 'u^ otr.r. j^ sjyiui uuHssm 

Lylj %o^,. t ^_^L ^jVl 4i3jJ iilUll £&±lA *-j3 t^Sj t <jjc oL-u ^Jl ^U 

^6-^j%n,^r j^^j^i t u*ji t iK3 p 5%rY,.r j^ Jvi lUji uuiiss 
^-firi j_^ji ojia ujj %o^,^ <^ jjVi ^jj ^ ^lji o^^ji ^g ^ 

yjl_^l o— %oo,Y . :l_"uj Uoi^ i YY.1 o jaj iii S >UI uJlssii <L=. ala t5^JI 
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e£u^^ji \j# jLiij . i^fcNi ijjflsa ^l^ t>%o^t ^i^oa^,^ ^ 
**— « ^sji j«n ojis ^ %rv,ni *wu jii tWi «_l»ss ua %£y, ir ^UiUi 

. s>ui oJifiii jl«j <> dJiij %^ £,rA 

£L-tfy ^jj 4_jU- ^j 2uiil*J J*»S ^Ijil «_yissl Juuull ^Vl i«ljJij 

^ £ jlj_JI i_IU yi -ul (£ . ) Jjj=. t> caw « ^B t J>* (#4B JjiB Jj~~- 

ojis us « sjjiiai oJiaii ^ %r,ir ^ < ^ ^j^n j^ji ojiss <> %> a,£a 

y-JVI d_~JI OJlfi (> %Y £,oY Uj 'U^ £ Y.Yo j^ tfjll „a J&l tUJI <_*££ 

^I5i-J ij«]| g-lji] «_LHfi ^JUsJ Cij^j . SjjaJ tiMfill ^ %Y,AY jajj < *JS» 

S^i-LJIj i_jKJ| J«J| g^f cMsj ^ %YY,£1 j*j JLJ l^jia. d^v* j^j ^J ^ 

. s>ui aJifiB j* %\ .,n ^ c "u^ Yin j^ 
JWj * ^jiu w jjifi ^j ^ %i , |V . ^ jl« i«K H,r ^l yj jLoi 

J- 3 ^ 15J-J is-a «^l d-*fl «-iJlS3 CijjS Liu . SjjiUI LiUfill ,^1^1 ^ %r,Y"t 
0-JyoV,v\ iJ-Ji^j « ^i j^ ojis JL^I t> %yo,o ^ juj u^ £Mr 
^j_J JUti yi Usii-J cU«il ^Ijil UdlSi JLJ cjjjSj . SjjiUI tjJlSili t5 iL ak i 

« MSB d-~S UJLS5 JL^ o. %YY\re> ^ J^ ^ Yo>£ . ^ ^ ^^j, 

j^ AiJIS Oj^S ^ J ^ ^^A JH J^ U f . ljfaA ^^j, ^ %YiYo "j Jj 

j^^JJ'a^^ J-n ^ j3 ukjna ^il^j o^ . *j,bsj cj,isa ^l^j ,> 

. SjjiUI OJISSB Jl^J ^"/oU.-l j*! jLfi L£ « i^ 
4-^ ci^_5 « ^ J ^ ^^J| ^^i ^ ^^ ^^j, ^ J> ^^ ^ 

^ *M *%n.ir i^v^r.-i ^ tfJ | ju ^ tfJiS)l ^ ^^ 

^^^ji jvi jj U . 8j-a j ojifii, ^l^ .%Y i rn ^ , ^^jj j^j, 
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U u 



(>-. %Vr, , l\ d-li L-^jia. YVY jajj ^j» ^i Uail-uJl Aj&SI iUJI ^jS «juSlS 
JL^I ;> %^ Y,r j^ JU LS « ^ r . Y,Vo j^ Sj^LJl tUJl £\J i_iJl£ JLsJ 

*— !**■ £o*-» •^ « Y . O/Y • . • ^eljjl ^mjJ ^ JUj^ll jM^i ^„bJ jS^ 
^ dfij A^tuVI sJjlSa JL*\ j* %oo, £ o ^ ^ AY^ , £ ja^ Sj^jiUI .jjlffll 

;j_^» J«S OJIS £ %Y f ,\ . I*** Ji\ J*J UyflSi Ui %o Y, . r 2u-L JjVl 
« y-fiH d—1 OJLS l«L %M ,Y£ U»l LiJ JljVl AiijJl ipUll e^Lk^II 

. sjja-i ^ijsa ^^j 3. %yy,oy ^ tf jii j^jj ^j^ .» o /oYo>Yt 

mJl_sji a^ j sjyi iteU-s ^oijj cj^ ^ ^jjs ^j ^j, £ j(> ^ ^ 
^j. A^^ojisijiy^^yooA.Y. ui^w.u ^ ^ ^ -. j^a 

t^ %YY,VY <^L ^1 J^JI .jjjs ^ o /o0 , n Y ^ U1 Cj:jLk ^ 11 ^ 

• Sjjaj ojisa ^Laj j> %y ^n-n^MUi ^^1 tUJi .juKj 

^L_SL«L%£o,<. JJ V*J cAiaJ ^ J US , ^tay, .^j^, jl^j > 

ujuai jl^j ^ %y^,yy _^ ^^y, j^i ojia ^ %rY,Ar ^^ ^i j^ji 



h-^j < ^i__ii ^jii jj £jiJ yg ^j, ^ 0/o ^ n>Yr ^^ -^ r £A ^^ 
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^ Y..AY jajj ^jSl ^S ^iii-JJ iJ-«S ^cji <-uS£i ^W] .Aj • »jfe£iJI uijSSiS 
£U jajj jjSS <^Bj jUB ^ISl ^a fJii-J J-*B fcljfr V^ ^ (> %^ M° Ji-S 

< tfj-iJI cU«JI tJultfi JL^J 0- %1 V.1Y c&-3 Ifcm. rVJ j=u gfjll ^i fJii-Jl 

i tJ i ? t\ry ^jB ^a ^i iM *-* ii«]i u^ * Sj^ <jjiiss» <> %y^a i*^ 

• SjjiUI «_Lll£iB j^LkJ (> %£,1Y Ajuiij ( ^1 JaiJI UjS j^iUaJ (> %^ 1,r <j«Si 

if-^ Ufcjia. Ar,£Y j_^ <£jB ^ JVIj tfjJj AjftjL JJI Uullfi ,^1^1 Cjj^j 

%A,1o <^ujj c Liia. £o» jr ^ jjajj ^j^IumJI J**J1 £jjl ^D ^ojSI (> %U,o£ 

. s jjiUI LJuMSill ^JLa.1 ^ 
J_^«B tills *aj3 £!£ c yd jj «jj^ ob*j ^jji <pM 4i«ll £ J> ^SU. ^j 

# 

%Y ./TY 4j«u Ujia. 1A 4j&jL tf jB ^S ^iiluiJ cUJI UuIISj ^1^.1 dijjj .SjtjiiJ 
UdLSB ^JL=J ^ %\ ...l ^ US < l^K £A^ j^ jjLJIj cUfl iUS ^^j <> 

* Sj£*2oB 

JL=J o- %^ o,£1 V*«j Wji=. r .,A jaaj OjiS ^jB ^a ^.iia,^ ^jiJI tUJI ^ 

yi Jvi iUJi i*a i^jjs ls . sjiiUi ojissB j> %x;rY iwuj « ^^i j^i ^ 

>-^jj ^ ifaJ AcljiL ^jB J«c duBSi ^JLa.) ci^j . SjjiUI tjJlfiiB j> %Y,Yr 

: jjVI ui^i ^Luj utfAij £ _£ - £ 
tiJJ- 3 ^ll <ij«JI £J |> ^ Sj^iiJi ^Jlsj ^ { ( rA ) j^^ ^^^ ^^j 

j^J!«-iJiS5 f 5%ro > £. V-««/fi t ujiajiiS3i«ij%££ I n a^ui disu^B i^s 

• S_a«Jl OjltSB ^IL^j (>. dlij %Y .,££ AAum ^^SuB 
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-SU-.-JI :L^5 £_1uj . S^taNI OJlSiSl JLaJ (> %oA,AA X-vuij l^ 1Y . ,YV 
V-i^jiM d«l c-LlS ^ %ri,1o S___b ^| <]___! oJlfl l«lj %£e,AY ^viUB 

• SjjiiJ OJlSill JL->I <> .dljj %^ i f £ A 
j-_-J S jjiUI Od___| Ua. j_£_ ^cl jj i_ij.ua _L_j tfjJS y_B -_uJ| g. J y, _j 

^iUio5Li__ji^^5 J . ^7ic_ J isatt_ >( >% , u i r£ J^i^ i.rv,.v 

V-ii (^j-sJi d-J uuliss p5 %rv,A£ **_*, jf_i j__ji uuiis i^ %f ryn v-s 

* Sj«_J t_»JLSiB aLs. j> c.iij %> Ao . 
s j__«i_i oji__ji av a u ^__, ^^ .i^ ^ jJ3 ^ _^ _. j^ ^ ^ 

i-Ji %n,rY a^ ^_ui cdULiJ Ui i^jL %£r,or ^_u j^i\ a^ji ifri j^ 

M~ ^_ Us-_«J J-JI t \J UjJlf__ ^udll ^*Vl ^jS < ^>] 2^ ^j 
ftL ^ if J J r&i»A tf jiJl J_J <^ ojsS _* (£ . ) Jj^ j^ L-_j « jjVl tf j 

%o,t • a^_lj « ^i jji a__s jl^ ^ %Yo>w _^ -^ £or ^ ^ 
»_«_> \r . , r o j^ ^ ju ^ ^ j_j, _^ ^ ^ , , j3ilJi ^ ^ ^ 

JL-^J o-, %\ £, A\ l^b, (0 __ v _ J __n ^, j^ ^ v L KJ J |> %£^ i A£l +- ij 

j-^i jiJJj ^asi^I J_„J| *_& ^JUJ ^ %ro, Y r 3^ l^ i Yo.lo ^ 
. IjpJk cMSSfl ^lujj ,> %^ 1,1° i^ , ^ „, >eo 

f-a-J (j Jin cUJi s^s cjis s^ji^ ,l_, tf Jj5 ^ ajyji £ jj, aju ^ 

^—Jl ci >M J-J j-41 ^1 jjB ^^ ^ ^ ^j, l^i^/^ 
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>_aj (£>J Jl_*d OJIS jPUJ j^j • SjiiSJ OJlfiM ^lUJ (> %^ Y,^ A ^-.Lj 
oYA.lo ^.ajj jJlJJ j fJii-J J*JI <_LKi ^JLaj l >%r < J,»Va fU iijl A ii > YYTJ 

. SjjiiJ tiJlSill j^lUaJ (> %YY, • Y *^ujj t l^jia. 

(^ j— ujD J_juJI i_Lll£s dijji j£ (jS-i-a (-ijbA » W (jjji (ejB ajj*1I p ji_>* Lol 

**-Lj < fj£L*J ^jiB J^JI Ujlfi JLgJ ^ %Y^,A^ V*U i^to. r£,«\ jajj ^jl! 

jajj (£jU jOiiutji ^fri JaJi «jjls c^jjs Luj . sjjiiJi Liiisai ^l»*\ (> %r,vr 

0— « %Y ..Y^ *j_-Vj « fJii-JI ^1 J*J j.^JL?.] (> %£Y,»V 4xmuj 1 ^ } <jr,A 
V-^J L-«J^ YYA.Y j=oj l^cjij tsjB JLol Uullfi JUJ CjjjSj . tj&Ji eMStf 
V-^j « L-*»^ °1Y I £ j_^l S - >a_LJI j. fJii-JJ J*«ll <JullSi ts lUaJ t>%£.,n 

. SjjiiJI «_iJlSSll JL=J <> %Y £,£ £ 
: 4,uLtt Sj& c)A fctq uidlSS o «. i _ i 

oLiJI ^pjil Uij dllij y. O/Y. . , ^Ijjll ^jJi ia^sil 4Iyi^. 3 : ;..^n jg^ 

ci*iui i-yi <ji ls < a^bsyi cjjsa jlj <> %iu* ^ i^ vii.aa ^ 

d*JI OJlfi ^ %YA,Y£ <i^i Jj\ tWl UbllS y, %£"\,Y1 ^ l^ ^ ioUl 

• SjAiUI UuftSsM JLJ j> dlljj %Yo,iY ^ ^^1 

Jjj « <#X&\ .JiJlSiSI ,^11^ ^ %-\Y,£ t 3Lu«L ^ An,.Oj^ 



(-1 id 



J--JI ojia ^ %ya,aa ^s, ^i j^ji uuiisj i«j} %£i,rr ^^ ^uii ^n^j 

« SjtjiUI c-iJlSSB j^lLaJ ^ %Y £, Y1 A^uuj ^>SJI 

^ %Y1 1 o^ ^^ jh j^j, .jj^ ^ 0/o£Yn ^ ^ u cDUaJ| ^ ^^,^ 
. sj«sj c-iJiaii ^ilj ^ &j o/ Yr,Y . ^u, ^^jaM j^ji ^jiss 
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l«L %£r,ir j^Jb *ajUI d^LviJ A>i o>sSj . A^fctiyi OJlSill *]«><> %i^ r 

o-« <^-jjj %^ i,o « i+^jii ^j^ tUJi tjjifi ^ %n,°Y Jb«L jfri cUii «, »,ns 

(Jj-J A_jUc ^a A-<0»oulJ JmJ) ^Ijj lJJISS Aj^uSI Aj-dAl AjuiI^ (> TtjLiiuj 

6— • %YT','U *j_uuj l^jja. £A»1 jajj <£jH (£jmjS tWJI ^ OjJi 4jJ& ftU-u ^jJS 

J-*J <_** ^Wj o- %r.,rv iu*u i^ ia, t j*l ^jl! ^iyi j*j *-j ojjij 

«-iJL5S a\J*», &j& US . SjiiiJI «jJlSJI JL**\ o* %A,oo ibuujj , ^^A JiVI 
MB ^JLSSB ^IU.1 ( >%tY 1 YY Aa-ii ^ UV j^ tfJ | ^a ^^^il J^J| 
£YA j^i ^p_J3 ySBj . a>UI SjJB icljj ^a <>^—» ^lj c?>M d~JI ^jSl 

• SjjilaSI <■ iflSiB 4W (j« %^ £,1 £ Aiuijjj < 1^ 

d_*J US Ojjs * U.jk* oU« A>Ltfl SjJiB ^jjs ^sB fcjJ! £ J> 4JU. ^i, 

J-JI 1** JL=J j>i yoYf.in A>«ij Ifcji* ©.,A jajj l?jM JUc| ^j ^AiiS^uJI ^jJu]| 
V--ij L-fc}^ Vr,Y jajj (^J ^ f^si^H ^frl cUJl **jS OjJfl Uiy < JSSi ^jJull 

^-i f^u-J tU«J| OJIS3 <!«. CaiLj . f.iii^J Jjl\ Jx*JI ioa JL^J o* %V«,° • 

d-*-B A-aj5 ^l^aJ ^ %YY,A A^j ^ \ Yi j^ ^i\j ^j^ Ajc^ ^j\ 
. SjjiUI «_iJlS3l| aV (> %^ £.1 Y aV-Sjj ^ £ £1 ^ ^jSJIj ^sii^ 

AV-«Lj i <£j-i» d»JI JUaJ t> "/oYM ; U^J W OY, . jajj ^jJI ^j ^iiiuLJJ 

A£,^ o j^ jiii ^jB ^a pjii-J ^1 J«JI U • !>U OJSill a1«. (> %1,Yr 

ijjui jj.^a A>tuvi u«n ^a p^Ji ^i cwn ^l^j ^ %n,u a^»« > a » r 

JL^cl «_LL_fi Jl«J j^ US . SjjiU uJlsB ^il^j ^ % ljY , ^^ c ^^ 
«^11S5 JL^J o* %Y 1 ,Y A A^i, biU U^ U ^, ^ o j^ ^ijjli .j^j, Lj^ ^J 
«-kJL_Sill a_J^ ^ %^ o,£r a^Lj * U^ £AY,^ j^i jjLJIj JVIj ^^£J| ^UJl 

^1U=J j> %Y . ,n 1+6* Loia. rY.O jaij djja ^J JUc] ^j -oil^ ^^JiJI tUJI 
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t?Jl ^b t?J^I cWl «-yllS JL=J 0>j . S>UI UyKSlI ^iLaJ <> °/,^ Y r AY 

. sjiiui «_kjnssii 4s jl=j ^ %^ ^Ar aj«Lj t 'y^ 
*_-Mi *_!*> & j> yi foa-jj ^jji u c tu\ uuaa (n) jj^ ^^ 

JmI uuiiss £ %rA,ir **-* ^fli j*ji adis y %n,or *^ ^ui .-. na *a 

• fjpfrl ^J^SSiS JL^J o* «^j %Y * ,rt 3b-« ^ jiJl 

Oji_s ,s %rY,rY ^ ipui diu^Ji ^ y, %£ £,yy *** jfri cun ujis 

• SjiiiJI «_LKil| ^JL^J o* %1 Y.A1 ^l c5>iJI cUJI 

«jJL_£ll JL-^J o* %r^,Yo ^Wu lea Y"\o,Ao j^ Sj^iUI c^Kfil U^ ^_>d 
Aj-uuuj i_^Ull CiiU^JI ^ y t %£1,1 U^ ^fifl J^JI «_jj£S Cjj^j . ^ISSVI 
. ijauJ OJ\Sii\ JLaJ ,> %U,AA wl ^jiJI J^S v_kj»Si ^ %r\,oY 

c*LJij %^ £,1A V-« Lfj^ J«JI Mi^ pS %rY, 1 Y 4wu 4jjU1I oiUaJI iwa l^li 

. SjjiSJI UtJlSiB ^lLa.1 j> 
f^-^J? 11 (^J tf-* ^^ ■■*! ^~c j>M J-*II <_LllSSl W«ill ^*Vl i«lj^j 
OjlL^^^.l^^ J j5^lAi^g :J l>yU.^a4ji(£.) Jj^^^^c f^LuuJI 
tij-iJl J-.^ oJL_Si JL-^) (>%r .,o w y^ x . j=^ ^jB ^jiJl J..J 
g-JVl cU«Jl iJJISi ^ Uiu t SjjjiUI UuKill ts JUsJ 4> %"\ f Y . iwLy * r ^-....B 

\Yo 
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%o,At A^hj t ^jiiu^n tfj&s j^ji ..ijia ii^ ^ % rTY ^ j^ YY>1 ^ 

OjHSSlI Jl^J <> %U,AY kf^j t pjil-JI J&| cUJI cjJlfl ,^1 ^ %£Y, . £ 

**— ^ L-«^ ^r.ro ja^ Ji\j ^jjS^ tfji jLo! «j s jKs ju*\ ojjSj . sj^i 
*j_-ijj * i«^ rrv.i jsuj sjjijj ^.siiu.ji j^ji ^.js ijuliss jUaj (> %ri,rY 

• SjiiUl <_LJI£UI ^^l^J ^ %Y £, 1 1 

d-j ^kJLfi ^i <> %rY,.r v-l I«^ ym ^ tfJ n ^jiji j^ji ULHS3 

U--ijj rWi ...1 ^fifl J-.SI <_LRS Ala* o- "/olo/n ^ t«ji* AO e j^ ^ J| 
>-^? ^ji isj d^\ Ojllfi JUJ CjjjSj . SjtjioJ UJl£]| JLaJ <> %Y ^Y1 

• SjjiUI «JuJl£ill ^L^J ^ o/oYn.ll iWuj » a; ; r 

%s,y . i^j « ^^iji j^ ^jyjia jl^j ^ o /oXMX ^ ^ ^ oi ^^ ^ 
^?-^ L-«^ ^,° j=a. (/jU ^Jifl J-JI «JyHfi ojjj . sjaiUi «^nssll ^j (> 

. SjjiUl OjHSill JL=.| ^ %Y £ f 1Y V-«j « ^1 ti-JI uLllSS (i? ]U ?k J ^ %£1,«\ Y 
^IL^J o- %£Y,1Y ^u, l^ ^ .1,1 j^ AjojL j^jll JLci UyllS JL^-J Cj>S_, 
^IL^.1 j> %Y1, W ^uij t Ifcjia. Y £A,A jajj S^^j ajcjL ^iiiuLoB tUJI «_iJla 
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Vj>i» ijfrljjB ^jjJflj J**U*it *j&j>M .tf jdl 

: J#-3 

CjIjjAJI dIL_£j « ^_jfisJ Jtu-alauJl (> ^IjlIT 4jc jjJI jS|j*J| Jioill I JA JjllL 

ftt— xu 4__jjja1) 4_jfiaJ| J^flUyJI c>_4 £,|.iiU 4__iOj>Jj l_j|ja]| __ £ 
i— ojS : ,^-Jk jjuIaJI a ib • ^Ij jll iiLSill ^JajJ u«LiiI ^LlL-aSj Jgtxx S-ic .la>j3 

y-JSB ^3L_ill *_-«S d_* pij . LUiJI ^ j j « JSB jL.Lfl j jjiSUB * JSfl gjlill 
oU_$H cjUs. ji Liu » *c j jj ajIjj jic. j**JI JLu.jLd ^ JtjjuaU JjlSS gSliB tj>aj 
t>_c S jI_jc j^i iiLSill pj U • JS1I gjUJI :Ua (> S jiiUI « »*«*» l*A £ jl»j < JSB 

. iu\aij ftJt uiji uss ^m «_kjasisi \*i. 'Uju^i ^ks ^sisa u^s 

^jiH :&iU* 3jWJ jSj*j fcjJI £ J>j g^ill fjljil Vu>* -aSljJ ^-'j^j 

jj*t ay* jsii ^ui l^ J (n) jj^ ^^ , y. o/y. . . ^ijjii ^^ji ^ 
c a_jjji »l_lJL ^ j_a yi — ^i^ ui£,A < wyo^o t uo.^ « ^A < \£ I Y 

c Y^ ..nr c r£Y,£ . jajj jjLa Lliill ^jj U . cjujill Je IiiT SjjSaJj l -■*-....« 

. s^jsii jo "u^ rY a, . <\ « n.Ar 

*— *a jl (n) Jj.i_a o-^ ^i isM JjiM jjl^l Vj>M -&j>h t5^ L^sj 

Ji_LI,Uillp J o!Jci W i^^HA,o^ « v£Y,r° * «iir,r^ < n«« j=^ jiss jsn 
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Ol-i-ill ^Kll gjUB Lyi £ij& (£ ^ ) JjJa. jxii LSj (jlaill Jj*-aa^ ^j 

< aa.,»£ j-ajj .ll-asi £_j j jj_s us t i^ m.,0. t i.iY/in t mr.M 

. 11Y,1A . AU,Yr * WVA>^ (f J^ u kL^:L_«J5c u a5j 4 l^Wo. 

4iiji«^m^r« w,ia* U£,Yr tri^oA j^i.uaii^j jjsus 4 ah^y 1 

4^ JiH cs-k gr 1 -^ 1 ^J"^ « u^bJ 11 <-*J"Jl « *Jajk* ' *p& »^ tSjB *1U. gi 

tjljt U.Y.Ao « M-1,1. < WW.Ao < U.Y,*»o j ^-.. j% ft J<;i| gjUB 
LLJlill £j j Jj « lAY^f . *\^o,Y. , AAt.A. t ^U,»Y j*jj jj£ ^JSlI ^Lll 
t ^ic ft L«i ^jJl <][*. ^a cffij Lai*. £AY,£T . Ho.Y « TA1.A t o||,.V j=^ jjL 

ts — Ssn e 51 -^ <^3 ^J-a (^) J>»> jw> l**j < f*iu«ll fa-jill Jj^m^ ^j 

i 3_J^lll ^__ijc £ J j— «J (^ J— B (ji iAiaiuw 0L0 4jc ji JS ^ 4aia. ^ A * . j^ ^IjiU 

Ufcia.UYT.n 4 U.i^o t UY^n < UYY,£o j^ JSH jS-LJl US o j^j 
yU^i^lijl^KArr.il t A.£,^o t AY^.n i AYY,£o jai liUill ^j j^ us 

: AjfrjiS AiLL, oLpu ijx>*fl ^ £j>« VW *ijj^ ^jt>» -tf ,$*» 1 _ £ 

i-yjj ^jfiaJl J^UJr ^IjjJI Cilj^iD ijajjVl juLw (£ Y) J^ ^jj 

OULu J5li t> 4^5^ . Y « O/Y . . . ^cljjll f^jJl iM,|jJ| ii«j Sue jiJl ^ijliL. ft l^ 

pLJl U^ J Oefi (u^ fi Jj^ JjVl Sjj^l v* . ^Ijj c^lj^ o^ Jj?kJ Jj^ji 
(J JuL^ll^u5 J j35 J cL i i ?k £0£,Y c r£11 f A t TAYI.r c £.11,^ 3^ jjSs JSH 
iL^iill ^ j jjLj c l«s ? ,Yo^ 1 .1 « Uto.O c YrYI.A. { YnA£,V. jaJj JS1I 

■ ™ 

^j_JI iJU. yi dllij Lii?. mi,.1< oTo,0 « ).Y1,A « ^<r£,.o jaJj^jjxJI 
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4*j® 4J&L. ot*u ijj^ UfcJI JjiuaLk^l AjftljjM tfljjJil iuufrl jgU-i : (i Y) JjJa. 
t . » ^X » » » ^E-ljjil p->»ll 2L£jA» 4£aU« i ll&uaJl jj^ 4-Jjill iiau 



(<*») 



^jjJUdLiagij 


^SuU«Jl 


^JUgUS^ 


g j* »V» *#vjS 


a^jjji sjjjb 


1.Y1.A. 
a"lo, O 

mn,.n 


YlAf.Y. 

Ym,A. 


rAYi.r 
rtii.A 

£.\f,Y 




<^f5d»s 


1Y.A.Y1 
m»,1Y 


YiAA.oY 
Yr.A.n 
y. 11.ro 

Yilo.lY 


roW.Ao 

rt.i.i. 

n.Y.Ao 


4jj& 
Ala jlLi ^■ ja Ljjui 


A^tLu » jjj ^j fjujj 


AeA,£Y 

o'W.ir 

Yrr,.r 

Al.,oY 


noA,£Y 

^rrr..r 

U1..0Y 


rY.Y,\o 
TolY.^o 

rrro,.o 
riiv.-vo 


4xt 


S^USjJt^jui 


HYY,.Y' 
1Ao,l£ 

Arr.tr 

HHY.IY 


YoYY,.V 
YYro.lf 

r.vr.ir 

YYtY.IY 


VYY\,.. 
ro«o,.. 
rn«," 

Too,,, . 




jJfJfi-J* 


VH.IA 

rvf.Ai 

t"\Y,YY 


nvt.Ai 
\r.t,A\ 

WiY.YY 


rAY£,Y, 
roio.w 
m.,to 
rm,A. 


« ■ 
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j^^j^JaLiill^jj^jt^Yi^o^Y t Y»«\l,ro * Yf*A,Y^ « Y£AA,oY 

c<_^»L_ w ^jiiiik^adlijj"i W A ?k ^r^o,nY c ^i.ro t u.a.y^ * waa.oy 
« u<>a,£y jai jsb jL.^ 3ua c* j^ j , i^ mv^i© t Yrr<vo * ronv,^o 

» AoA.iY J _^ yffiJ jJi,Usll C j J ^ Jt *l w Sa L ^W i eY * 1YTY,.r * UlY.ir 

< ryr. ^.^ ^.jsji gA$ i^s ^jji (jj ^ {1 jjfi 1 ,u ^ji) iuij» sjjjB ^j 

t YYro.li. YoYY,»r jai JSA jS-l^JI ^ CijjSj c l^To©, t Y*£1o t Yoio 
t 1Ao,1£ . UYY,.r j_^ ^ j>M JaUiU juj j^j.l^jKYYfY.IY c Y.VY^V 
i is-^hj <-»j-^ « ^»jk- i *^ oU-j ^ jll VL> ^ ^llij i^Sa. IIY.IY t AYY,^ r 

* roio.i £ rAY£,Y j*h j® gjbii ioji ^jjg (jj^^) i^iiJ sjjJ ^ij 

< nY£,A1 t mi.lA j-^ < ^ L ^l < Jl^uSili > £j(i w i ? .nU > A , r£Y.^o 
« rY£,A1 c Yfl.lA j_^Ju ^c jjj| liUiM pj j&j t ^ W£Y,YY « ^r.£,A^ 
« cs^JJ <-»_>"» »^ « 4Ljk^ . ^ ftLj^ ^jM iSU. ^s dllij l^s*. £^Y,YY c o£,A^ 
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iSj\ >La &a AltiU CJljfrjj fl-liiutf <dU&i\ jlftl 



a—. U jJ Ajxj *c jj>S1 J^uaUuJJ s^^&JI AjaAjftt dtSLJI «_iUl 12a ^jAj 

oi»«f-i <-~UjH jrtu-yi J^s JEjks Jo *>ji liA j ^LLkiii *j>i]| t M„v.i 

c » .. n jaij « ^>J »L-» f IJiliil ScliS tf** (jLul dllij « iuJb o J3LA AjILJ d^U^ll 
5_Jjl=^ ^^ j « ui_iU {> A±sL.a2NI hjixSi qAJ Jt ^jL.jijSjVI Ujkjll <J j& 

d-akjB r S'i . n l J_Sj . jil tjjU t> dtJjll Aaj^j ySB W^ JSULJI Jg tr Ji3B 
J» A^AaJ Cj\iUl Jt jLfictflj ^f * O/X . . . ^IjjJI ^.^ sjafl ^U ^L^SN, 
i_bsL^ t I jij lg J j^ Lsl^Sc sjsx-l c^Jffl J oW^VI SjU-l aIuJjj l^*^ ^ 

. ^«Ija1I £ j^j^ JLII JjjJI l^ja 

o-* l-^j^j hJW j^v&j ^jj»j ^ujij cUj jjju jii^sa i.„u jU^-^i ^ ^sri 

^SLB ciiS_-J jUiSoVI ^-i Jift J| ^AUiVU A^jljtull ^IjJlS ^jiVl J*ljJ 
j>^.Vl o_^ J-JI £3Ij]| ^a ^uLJI 4jUj«VI ilb jjjffl J jp . ^LaJI *UJ ijcjjj 

• IA y& ^fSajA &\ j«Ul A*ua1I ^iaJill iJ^Lm <^jS Jo v^jL <]1^| Aja^Lua 



(I) Heady . E . . , and Hexeme . R . W . "Water Pmrfuction Fun ctions for Irrig ated Aariailhif«" Iowa 
state University Press , Ames , Jowa , 1 979 , P 46 
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A_L 



. (,, oiaui t> j*i£ ^jL^si P Uw t^A^ rfiijj a\uVI c£L\*A 

Jts_JYl > _3s? Cobb -Douglas Function odL-^j* — «-«j<: £^ o- iuaVl ^Luyi 
« ^L_j*tisVI c£UaJ j> i^ljj jjJI l t ii«,tf <£J ^ ^cl jjll jrtitfl cjjjkl JuoiU 
J-U& o>i a wKSJ oULJ] ajUJI oL.1 jjH j> ^ ^a r^tt-U ^ Al.sil »i* J US 

aj >a ui ^iij fjjuj i d\ jjiUi ^ ^ ji! iej*^ ^ jsiui* jiiisS ^ jii e u. luji, 

MjJ-* d*j • tjAn £tifl Aijj- J| flbl ^| jAU d* US * M U«J1 ^j iij^ o- 
£_^L ^jj Ud J ^llj J tJLiw < a>JI ^a SjSUI a^ jSUII JUuL ^ A\dU^I 

■ (2, ^UaJI ^.>i o* juS Aic fb&Sj £jj f? ^B A^a-iilU *1*]| qj&Z 
L-jJ A^xjJI cAsttfll ob" ^ji -u! VI ALL- ilSi j> Ull Aj >£5 U f6 Jj 
J— J Y US . fcljjl ^ JbLJ A*bjl o^s V A^lsiyi ajjjJ cjL5 ci : ( \-aI t> 
djSi r 5 U-j<Jj»-n V*l Jilj V ^ gSlill a la j^lbLj 4ljA kJl UiUp J\ 4Jl^f *:* 
.j_a J L-^S i UL. ^1 gfcl a& J J c ^Kl gSbll o^flji ^j^ (£*J jji ^ 
e— •*> u>i u^L-iL. jt .ill ju J cjjIS ^JaJl gjUll Uji 0j Sj ^1 cjVUJ ^ jj*3 UIjB 

J__«u t^ — SSI Afii^l j^UJI ,ja ^jL-JI ^>*J1 J US t ot)*-^ t> ^JJ _>aU«ll 

m 

•i-A j^Jb ulall ^llij ji*J jjSj oi^i. b^ jjji^, ^Sj, ajjL^II AUall J1J (jS^JI 

. 4JSAJ 
: ysl s jjuJ yi o^U^i _ ^jS ^ ji ,> Ubl ? |^u ^ 3L-i ^ B ^ ^ 

1l = 1 1 °^ £ m fu t v ^l_lf * 

• (-*) SjaLUII ^a JjiL A\uijVl 4*1^11 = _ 4 , L)a 



(1 ?™ , pp E ■ ° ■ ' ind HeXCme ' R • W ■ "Water Prorinrrion Functions for I nieated A ff rir.»li,.»,» C p. 

(2)Heady,E.o. and Dillon, J L, "Agricultural Production Funr.tinn» low A State University Press 1 96 1 
pp.73- 266. ' 
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« (_*) S^liJ ^a (pai) JL^ CijjVl iuS = ^^a 
> C^IjuJj < (^5j jVl be) fcjLiSlI SA^Vlj <£jl£ll 

. (_^) JjaLSJ ^i pel*) ^1 Jx«Jl - ^jj, 

• i5ik.ii jJ ( 1 ) ji-tj * ^tavi ^jj*a (m) jUj 
$ 4_j j_^,jiii &J £ j^ j^i ^ aji^ii ux s JJ4 ^ii 6 m j sjLsyi j^j 
^.^i j«i « -^ jc js (^ ^u-ji, ^sjjlj ^ jU « (^) tfJ us < (jijj) 

^j Llpji t^ (f) g J .Li ^S « ( J3J) CWl « poL.) JfVl cUtll c ( J^j/f.ji) 

iliijyi c£LL* cuis ^ Correlation Matrix oiLUJI cm -kbijyi fcji^ ;u jj 

JAi (> d&j Multicoffinearity ^kil c \y JVI 4KA. E 3U ^1 j^A „^ ^ ^\^\ 
*_L>» A-a J V) Stepwise *LjL jbiUL ^jSM LUSjVI oli t^ jjiU ^^ . iw 

*-^» ^JLjJ t^uj ^ jUJI JLB ^jj igMaA c^z i^y^ ^ ^j ijjM ^ ^ c^i Jtfii4 j| 

d-j j c y/LA cjjVi >s. j* »u,yi ^ i oi^iij ^u^jiiij tf jlb ju^j tf jua 

tjiuucJfeUiy .,11, ,,Y. OW cb*-ll ^j^ill J-U- CJ I jij « ,,o ^Ljixx^^L^^ 

MLJi «-*ay i oldui j,ka gia ^ jo ^ ^ « tf ^ ^ >VI u5bh1 j 



• 1 1>° 
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oVjUji ^jsj t ^ j,^ ^ ajL^yi a^tayi ^ J>a ii ^Sj t o^u.^ _ Mj s 

/o U ' ,,£o „ '■ n ' ~ •■•« - ..yiv ..nr .,v.£ ^ .„. a 

\ — T J -»U- » O" t o» ro« y u» io»v,ni. = J(>a 

/o y\ •■•"" - u •• rvv -^y .,Ynr - .,.«. - .,m vaw „ * 

\ — */ iU- o O" SO" ro" yO" lo*^*^- _*t><» 

u 3 — > «-■.>■ •!*■ «,M= Y "j fA.IY = <j 



• (_*.) Squall ^ ((jIjs) ij^jVl 4*3 jfl = , 
• (_a) SjaUJI ^ ( r p ) Uiiim^ll ^ J| 5 Ll« Ax*£ = Y 

V 



'' ' « \ =_A du^ 

y-Ljjill gala oij ^5UI c*U « 5 >J cjVjU-IIj (£V) Jj^ ^ ^^l, LSj 
i_-i .iLJi jS^, « ... i ^ji^ ^ ^^ ys^, ^i^^j ^.j^j, ^ ^ ^ 

cv.l^i^ .,ai . .,«iy « ..nr c .,ai liji, ^ ( '-j j^ ^^j, ^^ 
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' l/^JJ «-».>« *lj* (*i* £• -) « AJajli* oka (•,Y°Y -) ( ijjc aLa (•.VIV) Jlja. 
c-ij__i^J| ftl— Oiaj 4__iJc oL»j ^jfl ^SHa. <^j 3ja>j* Lj! (j;\ t (j^^a tij^a oLix (. , . £A) 

(_ij_i^aS oh« Ije LaJS 4-oAiijuJI <_£ jH oUa illbcji ma J 4jji*x l$j| Ja.j jij . Ja.1 jfl 
ojL_lj (jl ^ j »fll ( (j-aSllLa (^Ja. grtuj AlU. (jaSau l^jUxa.j • ilji«-« Jg& ClilS (^IjjM 

«-ij_^» »i_j*j A.jjc 6^ ^jii jiu j %o yi c %.,nr jaj u>s Wi £*ai 
jl_5i jB ^j^i-vi ^ (i j »lj s^ayi ijjjji ajui A^ai j^_, . ^jui j* ^^ 

Caj ' '■« o— p %^ 4V*k i/jH •!*• t> p.V*inbaM jJall SjUj j^k. t-iiju « *•'*»• c (_sjll »LaI 
j_ai jj_B 4j_i*b £*£]| Jj^oa^ J fJijM J£ll gjliB ^naii 5jj*flj JLJ f IjiS^VI 

• 4-111 JlJI 

„l_ui ^^ iju ^ ^,y n j=>j ^iji i^i j^j a jKii ^>tii7i Ajj^ji Juijjij 

L_lu ^^J <_JU ^j .,^Y^ jaj jt Uijk-ftU^^jS ^L. ^a .,Y£r jaJij , AJc 
1—iJJ^ J ^J« li&j • ^^a «-i>-a ol**J (^jll 41U ^a ^ , ^ . r jauj t cs^bJ ^J*^ 
d ts-***i ^^1 ^-B -^1 J**™ -iSWI <1U J&*i iiic. 611*1 ^ jfl AJLsJ AalUa.yi Aj^liiyi 

cjj-lJi «l_uj ^^_ii ajlj iJL^yi ^fcuyi iijjJi ju Liu . UiaLai r»y\-i 4^s 

pi-jj a^j jj jjljj jbiU j| ^ ^j^ t ^ti^l UuJl cuttll jiUll yu tff3 ^»B 

j3Ui aju jlo ajl^m A^tiiVi ^jj-b a u * ^ijj «Jj- ^ J ^jk- ^ tf jj 

. cgi Ai«ii ^ijjill £jUM SjUj J| gjjj^ U^ a^j jss 

2_ Jajl JM t djj jVl Ji-ai&j AAliiLaAll ^ jH ftk« A>.ji jju aXAjJI Ax«*V Ijkij 

»u« ^ jiu j cjjjVi ^-^ j jsijii fhiwj/i jj (f r) jj^ j& lsj jjkjii 
i ^jsji jt Ujjsi sj^ji i^Luyi A—ijjji ^ i^s ^cijj ^^^ jj ^L^ 
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,^-JSM yf-ijjill guUll o-Si Jo db o&u* U. ^JSII ^(..Mr-) ,(.,£00-) 

: 4 4*1 dj*» dfwa^ SjJ&JI A^U^I OS*** Y -1 _ o 

• tf A_y 0>_iM d^** ^ yt^yi ^tisyi KjjA 41&, * ^^u^ _ ujs s J>u81 
fc~ ^ Jj^j] ijSLB *^&yi jjj (o _ a) ^ (o _ o) JUitsn ^VjUaB ^jSj 

(O 0\ '••**- '."I"- *.«vr ...A1 .,»** ♦.»iv » a- w A 

1°-°; -iu- oO" £U« v-O" Y(J» i(j» M^°Y -jja 

\° - »; !U- »o« «0" rO" YO* io- r.lY^ = _^ ^ 

ALjli^U* •^'*- T ~j lA,^=<_i 

\° — Y J io» oO" to rO» yl)- \o»0« ^ 



A 



LK» 



/o A^ ,,m ~ ,- •• T<,, •■"^ ••■ A1 ■• <rv -."v w . , A 

\° — «} -\0* *o» to" TO" xlV \U" ♦•^^•^ ■_» o-» 

« (-a) b*L&*l ,> 4-jil*J (j^S) ^L^B cjjjVl ^S = r0 „ 
a-^So-i* V (-^) j»LSJ ^(aoK) fjis-j ^jUI jui L)J1 i J = £L)J1 

• (-a) LmIUI ^a (fj^o^j) ^o^um! ^j£j» d~JI = oU , 
Y« t « ^ =_ Jh i^ 

JitoJl J-L* tul dli jSjg . , . 1 ^jL** J* 3*j^ im^Jl ^jsHJIj ;u jJI 4ip yj 

ui«ji. a^-oJc^jL-^i^.^Y. .,10 1 .,^1, .^. caJj^jC-j) J^*^ 
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♦ h£J& J& j^aa-II U^iB t ^ol j jB cJj*^ 
^ I4JI J>j < ^uljj iyc ^i l«Spji i_iu«. ^jfl oLuJ itttuVI iijjJI IuiIjJjj 

£_. 4ikkx Cib&ji fb&J CjVU £**. ^i Aja-jx l^jl ^1 . ts a^ fl i_jj^ Ll. (.,£W) 
O—. J_Si L_«-J*a. CulS jSj . AJL, CulS tiua. *lijkuJI oLtfl lA_c LjS t5 jB ^ aL*B 
ftl_a» *__j*£ sjLj (jl cs Jjuoj t (j^SlXL. ^Jsw jrto) *1* t>£»J U*}*?^ * *£****» « -*=J jB 

^—j^iiyi *_ jjjji ijui i^jiii j^j . uuijsii jc t5 ^u a <_ij^ 6L1- « tsoij j 4_ij*-a 

.%♦,£. 1 j=Jj ySi liu&i uLjjill ^1 gfcl o^Si i^Jb ^JUB 

•L-i^ ^j_j yu yj u W jau ^ ifrj! ^j ijisB ^toyi fc,j*B *__j>uj 
uij^ ft Uu ^ji yu ^ .,*\rr jaj, . *jbjk* B Uu ^ yu ^ .,«\vt j^j « 2^ 

c la.isjyi ^ji cuts asui <ju ^*s <^» tij^, ftiuij ^jc 6 u« ^j ^]u ijLa=.vi 

ijLlSi A£)lc jja.j ^ ofjI>1I iJ^ t> W£ fji V J>B JjMI pl^iJ J] l?>5j 

i*_«u o^Ljij j-jun i.ju juj « i^j^j ^ijU ^ jsi iju^vi ij^tiWi ijjjji 

i_SU yi OjjVl j-xtc yk X\j ^,1x^1-1 Jj?kJ (It) J^ obLu j^ USj { L^kjll 

c^jjVi i-^s? sjx_£j i-^tayi i^ JJA a ^_i d!ii j_5«i, ^Uj «-ij- «,Luu ^ ji 
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<4ti-Sj « o— LiB Jj*-«uJ iJUll ij^tUYI UiB ^ olji3£5 (£o) Jjj^ ^jj 
C-^ji ip- ' o-^ji - sjjS Sjj*^ ^a jjiJI ^ ij-sH l»j < aJL=^1 ^.tiiVI iijj-H 
UJjjB Up ^ Jj.^Jl 3AA ^tittl JIjjB (o_^ Y) ^ (o_1) iJtill ^VjUJI 

/ 6 «\ ".-'v- ..••"»- T.rri - ..oys ..rv£ y.aay «. N . - a 

hie *ij* .,iy - T ~j rA.rr = a 

\ — "I iO» ow tu* ru- y (J- iu» Y,«YY =_^ ^ 

/o »il -,tvn- .,rYr - .,.-s , f .yi ...ov ^ nr . a 

1°-11J -,0- „ o- to* ro> to- lU-KoAr-^^ 

fe Hi " ,m .- * ,TYV " •■■ or •■*« ■■*** -.*•* ...... a 

• (-a) ImXZA ^s (^JVji) ^iiiu^ll ^^SJl j^j _ ^ 

Y * ' c \ = _*iiua> 

Jtfl.^y-JcVjI^J^sV. . ..1. . .,1o t s^oiL^Ijf-j J^J 
dj-jHl o_- %Y. « %1 . , %<Ko t %, Y Jl^ ^ *JS^| djBj ^ Ol^ull 
« a__^ «L^J ^-Jij a o^l , ..| gjjJl tt U, A^^lSj ,^^1 ^su ^ cij^i ^iB 

frJiS M ^J « litoj 4io ^ l^S^ lrtaak ^J| .^J ^j-jy, ^^j, ^j^^ 

01 ^ (*'' 0Y ) ' ^j 1 ^ -WJ ^ ^ (-/rn-) * *AJ .uj yu ^ (. f rT£) 
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« ^j^-^ji j^i^ii ^ jj j^ ^y^ ^j ^ 2^y\ cfcjjji £^ oils ^ 

*U- ^ilL^ y_i 4_jji« jjfcj , A^jkJI ^UJIj , ^ B UJ| ^ ^ ^^ [ ^ £lj 

SjL -jJ <d tf -ys ^ f i-iii-vi cp%tUL i^L-j ^j ,l. ^s sjbj <ji i^ 

<£>J ctfU. ^a^/o.^AY , yo^.DY t %.,TT£ j*j Uji ^ ^Lill (# Lj*ll £5bH 

.l^u ^^j aiu ^ ^,rA£ ji^ ^jls i*j| ^j ajsa i^tayi fcjjji ;u ^ 

<j>« .L* gjjlUJU ^a ..VIA j^ t *Ljk* ol^ tsjJI U^ V • *l j*ij < *^ 

^_ssji_jjb J ^-s^ a_ajsiyi u-Ji ^ijui jjui yu ju a^ .u ^ jii ^u ^ 

pbxL-J ^J tf >s ^j ^layi luji catfi jjj <JU ^^ jj^ .^ , jq^ 

iJi oh M^ yjfl «** ^j ^ op j>a ^ ^ v-to ^ ^j>a ajjj 
4_^ mi^vi 4^vi aijjj a u ^ ^^ 6 ^ tfjl ^ ^ u t caiAj 

^^--li sjLj J c^i-u « ^bjyi ^ji .j^suij jsu a^ j*s «v ^ j> u- Jsl, 

•L^, tfJ J ^SIU ^ OjjVl j^k, A^^. « (£o) J^^UL, j^ LS « J_,L3I 

>^l j^_£ loiU ojjVi i^si s^j ^AJsiyi Hjjj Jj . ij^ .Uj t ^^ 

•^«*-ijb-.l-l-.^.» MtfJ lc.Vl> kv 4. i U£« ...Y^ « l,n£ . .,DY1 

'■ jjVt d^^^aa-J SjJLtA 4jaAlTfl ijI&1»1I £ — ^ _ o 

Mw j> j^— j gu u^iasjn *u f^u- cJjb* (ii) dt^ ^^ 

c^U>i -MjS Sjj- ^J >J ^ri^ilJ ISij c 4JL^YI 2u^l ^jjj dlJS_, « ^,1^1 
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Cirk 



t^-i J^uaa^Jl iuUI ^bSVI Jlj.il! (O-^ 1) yja. (°_J Y*) a^Htf! CtfjUJI ^j^ di 
/fl \f\ •■ V, ° ■••*" •."»!- -.irA- ..111- 1,YY° . y. <q _ A 

t° — '•/ iO* ow tO* r O* TO" XJ" '»' *" — __* O 3 



!£ - ..\n .,w ..w <.^ _ A 



/. . ,\ O-A ...y. - .,m - ..\n ..YYY ..1YV cv ., A 

to \o\ •••"" . "•■° T ■■• , ° •■ v " " •.'« - ^.r.£ AVAV - A 

^o_ioj 1L>a oLjJI i(J11 T ^ x ^ m>»* i AYAY ~ _* L>^ 

(pfrl jj «-J>a »lu «,^A = j ^oA,^A = tj 

/o >1\ ".•*▼- ...YV ...ol ..lit -,\A£ - ..AAH . vuu A 

\° — ' *J iO" "U" £U" ro« »U« KjisOTYY-jja 

: t!jj^ 
(_>) SjaU-11 ^i ^ jjVl o* JLjjill ^SUI ^pasB *-*ll - J^ 
. (_a) SjaLU ^a tjljiL iuijVl **3jB = ,o« 

• (_Jk) SjaUJI ^ ( r ? ) 4Alaa«*ll (^jll oLl» UoS = YL)B 

. (_a) SjaULJI ^a Uiii«Jl (^) JL*J\ OjjSfl iuS = ri> , 

*— ws t>iSj y (_jk) jaljj ^ (<ua.) ^iiiu^ii tsjUi jui ^{j - iOJ , 

. (— fc) S^aLLJI ^a (^ctj) ^^iil^JI ^jiijll tio*J| = ol> , 
*• < <^ = -^£u* 

«j jj** Jij& £&& ox «3U J t s^u av^u-iij (en) j_^ ^ ^u^ 

j-^u^ a_^ ^Lii jSjjj ( .,o tsjiu- ,Jg hjum iBiu^ii t^ijjiijij a^i^ fcjc 

Olc?l • ALUIc 1 V^U-ll v a.,'»Ac. > 1Y' « ..in, .,ir CaiL ^|_, ( v "j) J^J| Aj^ill 

cjij_j«n (>%ir« %ia c %^i . %^r jaj j^ jljel^ ^ij^iu ^ cjIj«iii 

2— Si \4J1i Ja.j t dttJI iijc ^j ^ji .^oa. ^jjl ft UJ Jbatoyi ^LijjJI ^.l^j 

c ^oljjll <-ij^S 6 LuJ(.,K£ -) <LjkJi oLjJl(.,YYY) * ^2bJ| e L tt ll(.,U < \ -) 
^_^ 4-JijkJI »U]I ipji Ijc iJU l^*}^ J ^i < ^, rt li ^j^JI oLJ (,,U£ -) 
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S—jjj-H *jLJI i^jiSl ^ixij . qiAZa ^^. ^tij) a3U. o^Jj c ajjifc« j^j t^US 

( ^>-llCiVU 3kv a%.^A£t %.,m 4 %.,ni j^ >ffi ^ ^Lj^l tPSlI g3bll 
e:->'J — ^ *** <j ^ ' MJSJSH ts^ 15a— ^-i><» »Lu 4 yjCljj ci^ L. 4 *jje L«j 

„l_^ ^jj\ *JU ^a 1,. £Y jaj ^L5 Uit ^j 4_JSfl 5L>btfl fcjjj io-lj^j 

jJj_ji P i.*i_j ^ ^ j_^s ^a, ^tsjf\ 4^ di&a asu yu. jus ciAj 4 ^ 

4 c£U\i_J ^It ^ Ub U.iss y^ Jj?lJ ^ ^ jjj j^j ^ ^^ ^ ijzjjA 

4_ijjJi jij , 4_i^ j_jt ^l^ji cjjjVi ^s i 4 (£i) j^ ^j us 4 J.U-.W 

^^ v*^") < (•.'« ") < (..m) 4 (.OVA -) ^ V tjAJI A^tiftH 
4 u-^JiM t> ^^cJj^ »U, 4 ^Ijj .j^oU, 4 U.jk- ft U, 4 k& >\^ tf ji 

u-Jo j^ij u» ^jj cij^, 6 u,j ^ ok« ^ jiiyu ^i jsi j ^.iii^i ci j upl us 

4 ^uL_iJI - 6J iSH dj^A XAA i#3ast\ *UI f»- *U£ (£Y) J^ ^^ 

l ^4 t> ^u JJ _ MjSs JJ ^^j^i c J - ^is Sj 4A : ^yi^M^ J ^cfU^ J 

^_i J j-«JI AjSUll ^liiVI JjJ (o _ Y.) ^(o _ W) AJISB ciVA-l ^i3 
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(O \V\ '■*' 1, '■ U£ '■"* ■■*'- '.•" ..VIA -H-a A 

/o ^A\ " ,,,A '■•" "■•" , "° <>A «.Y»A- ..Yr> -hi- A 

(O \q\ •."•- ..-AV ...£1 ....1- .,..Y A,.V\ » »-. « A 

(o Y^\ •••ft- -.in ..no- ...-w- ..m .nt » 

6 -T«) ^U" »0- iO- rO« \l)« \o"«>Y™*=_Aj- 

(_a)sj*l&j ^ c^jjyu iuua Sj &i o- j^ gain a^osa a^ai - J^ :t ^ 
. (_*) sjAiaj yi a^ii^ (^) ^u^ 0j ^| ^^ r<ja 

Sjj&U ..y-LjjiB gd-Jl oh U5U1 J « -.j^LJI aV^llj (£Y) Jj^ ^^ 
L-4 d_G jSjjj « V | ^^ ^ ^j^ ^^ Cl | Jaii j| J ^ ^ ^ ^^ 
CtfoL^^ . t -o , .,„ , if , £ , -Mc^^-j j^ ^a j^ 

u-k (^^ ^J^ 11 «Lu * ^cljjll cj^^B « ^jkji c s^a .Lull ^l^u,! yu ^ 

^ wi ^j * '^\j$ ^ ^ i^^ trU ^ tf j| 6lfs j ^jtay, ^ jja1 , ^j^^ 

« o^ljjB ci>— I .L*J(... .Y). yajkJI .gj|(. f VoA-)« ^JULJl (.,.Y1) 
.LjJ ^pji ^JU ^a Ite Us <^^ Uu^ J tf | . ^^j ^^^ ^ j. jYT ,) 
jifc j . cp^JI ^jS o- Jd oUjjJ oiA 6- JS J US « t^L. i^jjj ^^ ^ jkjJI 
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UJU V 9%. I ..Y j^j < ^J C6 l w ^j»y^ < ^%. l .1f < \ ^ja. Uj^ 3^ JU.ua 

<^-k usjl u, .kJi ^ a^ ^ ^ fc jj^ Ju.uai - ftJ iVi cW~ ^ j ^ ou^xi 

JSB gulill u-Jj JLJ f l^i,Yl ^jiuL. t> %1 l^ii yj L. ^ <fci ii Jl j| jtf\ sjijj 

* %*,YoA jajj jjSi JUwuj (JbjiiM 

•i — *» ^j_j sou ^a ^ ,m j^ £& Li ^j ajsft ^tayi ii JJA » u>j 
^-^ <A-^J c^ 5 ^ <J tP"? < *«Jayi **-u *i>» jsub iiu. jus • ja j t i^ 

c^M a_5LJI *1L ^ ^f < MPJiB Jo ^.J^.L, , ^IjjUj-.L, 
or J j-JI J_J (> Wis ^ ^j>1| jj^Ji f b i3 j jj ^ ^ a^^tayi ^^ 

. CSLUJI c^J jju iJlo iiLlfi «5b Jj^j £* <lJIj 

*jjjJ J us iLji^ oi^u tf ji u* j j^jk- cjj Jin ^s j ( £ v) j^ ^ 4^1 

^H^tWI S^LJSII o-LJl juL^S i^i.Ji ^Lu^Vlj V^^SVI c^lj^Vl o- 

^i^j .^ a^i v^b u~j* h#v\ . ^jji E oa ^ , jM ^^ v 

J^-jiJ ^U J VI . gut I* ^ ^ UiiS-J oUJI ^ ^s j, ^ J>fl 



"r-"i u . u ., l ^ t>Ji> -^m 1>JUJijiJirJi<j , ^ _ ^ >t ^ 
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l5 __k dj^*. jJ>_j f ijiiu.ij ^toyi foikftSi ^sx. <j«lj jii*} v ^tayi s*ikii ju^s 

*l_JI j^ ^Jl ^fctti U ♦ <^ffl tsjWJ ^ j lejjJ ckb t^JjiS (.5 j3u«a 

3-J.ill o— • (£ J-JI «>Lul tJJaJI gjUB uU o-S-JJ * t5 J— iVl j_jualiJI CjU o^JM 

ts-JOl gSL-ill ^i ^ jll ,U ^bsyi fcjjJI M>i , J^U) : J)Lk o* o-^>> ~SJjS 

a^ii «iiD ^jaji gjua ^ i^ ^ku us j . fej .u, ^ us^i-Ji 1^ ^-^1 

i^-J£ |jls . o-j^J £*e-S jl WL .tfLJI *jy!\ ^IjbuJ S*liSl lji> ^Imj AjjjA 
«Jj>Jill cUi ^-i dlJj « JjjJl *<-i£ll fl.iii.YI JL»j IJA OU £4^11 JaJjlb Af-iB 

i>-^ U j*i_£ <_LJ«J jm . ^ jM B U*1 ypJl i^jill ^ilSL jjku Ujjj . sjSUI ^j*^]! 
*— ^ « V 1 ^ •• • * Jto c/jl «|fJ JWI j*- Ojji< ^UjjII L^ua * ^jiV ^Ujj 

jLill ^.ija. *_J^ ^flj t ^Aji* . , . Y Jjc Oli*uill JL, *J&lj jll *Jaoil JluVI AjjJa 
£ ■ "'^ J-b» *-**J 6— V^ •»• V jaJj LiJ ^jKljJ ^jcL^I AiSSUI OjJS 

• f/d 1 -* x J 3 ^ cJfci ^ g jSl *L, {> cj«L6 JL. ^ijj ^,UJ| iiKSll JL-JL. o-LJ 

AifilJ l^lpji, <fj »LJ ^Jj Uu-jiJ ijLjjall ^toyi (£A) Jj^ ^^j 
S^UiSl jL^S ^JpJl USD ^j=J gSUB 4^5 ^ J^ijJ ^^ LS « a^l Ul^lj 
0— %1 • JjL-j 15 ji— aicj < tf Jl .LJ ^JLJ fljii^VI ^jL^ jjc cfllij c f |jiS-,VI 
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^-k LiiT SjjSi^J 4 LJ 5joji tj-a. r ^ ^js Al.oV t lY.no < VV.ir t A'X^I 

fjix r r l f9 £\ t t\r t .,^»V < ^U^ < \Y<>. jajj *l«>ji v^e"-> IS 1 ) ^-^ 
»L^. i-jtjil UiS dllij. V tAj* ^ *' ^ ' nr ' Y ^ « VY ' VY * AY '° • J 3 ^ >& V* 3 

4JL-J * ^a^a c_ij^ cXaaj <iic oLuu ^ jM ^L ,^fl JaJjII (> JSfj Jj^j* £*5l| £&] ^ 
' tf^LlJ «J>n oL-j iLjkx »L*j ^jlt <JU. ^i JaJjII £* Jaf j 

'.' "™ (^J-H »L-*» C> M^ JiJl ^Ujill ipaJ igJSjyi (*A) JjJa. ^j^ 

« .,AYT- 4 . ,£AY j^ CjjJS l^ ^ £ J>1 <^laJ fha&aVI (JjIjum Jic W^ji 

•**-* tf J 11 ^VU ^a &J5 OjS jlffl Ujj JJ5 4^ ft U^ ^Jl yu. ^ ^l^js ^ ^ tf J\ 
^^-^ c^-^ «-«>-^ "^ tSjM ^la. ^9 UviL SjUjj < ^c| jj tij^ ^j ( U,jk* 

j-^L ( j,^ > ^\i «-ij_^B >\iAj ^/jSj ri.rv jajj 3usc D u^ ^ jji ^.j^ ls _^ cjdj 

tfjJk yllL^ ^i r fl JiJ Y,oY- f oA f rA- j^ 'a& ^jS ^Ifi Liuy^jS U,J1 
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,^-i L«] 1. IniB i-wajill ialfij ^JaJ gfljJl i*ia (ju if-ill (£A) Jjj*. ^jj 

JLsJI *L&juYI 411a, (eS frlju) Jjill jki 4fA.j Qaj XAiauall jlaJ A^&j (J4 fuiil (Jji^aaw* 

3 .. J «£fl Sjbj Aju i_ja^Jjiaj {jjc jiB (jiifc ^Jk &U*S .Sjljal u^&la alJ&Lul -ij=*j (ji«J lifc j 
4k^i .1x1 jH {> d»Lj ^ui A^xaill Liu.t ^1^1-^1 S^lil^ uJiSiLot^Sl (> 2L»4ajuiiJl 
^J »u«j| Jjj*I JJlj ^I^jujiI <3ja>j ^Jxj Lm < u^ljj ^-O^ D ^*J * AJbjU-« oIjaJ {« jS 
SpL-JS u — 1J J — uu (5 -Jja. ft) jflB (>a 3a.VViim>ll (llUa&]| JjEj Ajuu (_ia.jLuu (jJ&jiH qOA 

^-jejill iLUJl ^jM elwl ipaJlj Alw>Jl SjLjtfill Sja^yi (i 1) J_^ ^jj 
4_JiSj1I JilSll ^JaJI gjUll JLi l^ Jj^JI ^.j^ LS c UjJ fcjo f J Jaj i^-.-.J Ij 

^r\,i. * «u,w * ^.r,oA c HA,n j^u j^aj^ ^ iJ r f j f sS vvi » .,yia 

_>_*L >-£ i_xMJ fJuj ^^ ^.A"\ t .,VY^ c .,Ai«\ « V0£ jaJ^lu-jl-S 
t 4_-AJI ^^-» »L-J- ^l^jil ^j V tjS^ W,U t 1£,o^ t ^,£,,Y t m,Y. 
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^ji-^^-ic^Uij^jJoY.n^ c £A,YA t £Y,n - i Y°,.Y jai* jjSB ^pai 
ts-Jc «^i]l uij^JI « ^cljjj uij^Ji ( ^LjliJI t ajjJl t5jB „U] ^JLJI f |^i^l 

«.L»-viLj &J sldUi j y u 5J A > Yr« £^,.r t £Y,o£- t Yo,Y^ j^ ^£ JLpSs ^ 

•U-iS jk U^ t ^^J jks ^ ^ u^ ^j^i-VI dljjluu. ^ ^jLM JjiB 
$ J =UU I ^ Us ^ l^ j .US ^ itf^ ^ jj, ^ j, oV u ^^ ^ ^^ 

• <u Uiii-J iwSli sjIjj *** «-A*ii«u .uii Jj>t j ^^js ^ 

: Ofaifl iW- w« MaiiuJ S*li£j ijpja ALLldl ^jJJ ft U, ^133 r _ Y _ o 

A-^jiS ^jliJ ^J| .US ipjj ^^ ^^ jg^ ( D .) J^ ^^ 

Mftl ^JSSU <^J gfld US a** J^ ^^ US . oLUI cU^ ipSillUi-Sj 
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rd^^iiiji^i^idL^aiwi^ii actual t.r.f.o 

jxJSU^iifjL^^S .,YA£ « .,YU . .,Y*Y ( .,Ylo jaaj J& l^i (° . ) Jja> 

^jJL—aJfl JjaiaVl i5jPlua ^ %^ • l**u} (5j0 »^» (>* .•vWonrfitt jjSfl (^a& -tfej. 

^jILa ^_i UuajSJI aj=JjjNI SjLj ^ (jjja IJ* oJ* ^a L£ ^ jaS\ cAj&iA *IL £* 

JJ Jj £> 3 — AiSJ -; «; f/r*^ *|Y°Y ( * , V • ^ j»jj aJsjIxa oUaj Ajifr ftl^aJ c5_>B 

«Lu ^J ^ ^fl iiu,jLJI ^ijjill g&JI eft Liu . VuSjS 1o, 1 . 4 YA.n 
t oo,*o j_^Ju jiJSAijii^^^^YYA t .,Y\r jaji ^z^ <J»>-»j < ^filjj 

: a^^jii iiaUajii^i dbj SjjJjii jb^aii, a^^Ji i*LuJi t*. r. t*. o 

4-ij*j (jLllI Jj*-aa-J fj jjl oka jj« ^JjiJl 5jJaJ 3jA.l3jyi (jl (° ♦ ) JjJa. £&**».£ 

• gJljill Jo. ^a^J tij^JI c ^eljjl «J>J c UijkJI * 4jUI tjj* *V*1 

bI_X» (j« &k£ial\ AuijiJ "5^ » AjuuUJ ftUaJl (J4 (JlaJ J .^I.J jt ^JLjuj Lyaiijj 

•L^ ^jM ^flk ^a ^ ^j^l ^L^jill gSUJl J ^ 1 2LJUI ij5UI ^UJl i*£ tf jB 
- c y (o t o\ j ajj jj33 SjjSj ^j ^^ .,oA - c ..tAA j^jj ^LjU^ ok»j 4iic 

Vf-* 5 *'* U J^ ^'jj «-■>- •'i-i tf jl *** ^i 4SJ5 Jfca Ub, c Vl^J 8 ^ -^* 
^jaJ ^ijjjiJI gSliJI a li ^ lJj^ oL^ ^jj| <JU ^i Ui t ""f/oS^ r, \ Y 4Ai£ i^Sj 

:a^^i2i rf i 4 3ji^ J ii4L ! «i (6 iM3»si4^i<u£i r.r.r.o 

f JjJ JjiB jti **ajl> « ^j-oa^ll jki A^j t> <«jjaJl ^hiS-VI CjUjI^ ^& j^aSM 
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l^ila £&±A jki ^=lj £« ycljjM «Jj*-all *Ilm (^jB ilia. be Lu9 £#wJl .laJjH (jc 
^lu gj Mnl l JbJjJ jc. 3jjuu)I SjLJ o' J! Jtf4i 'J*J * 1 *° J 3 ^ £#**-«=JI JsJjll oc J£ 
(5— > ' J ' ■ u J Ala Aa1Vih«B 4j*£1I ftjbj Aju» LJ^jLjU (*jLJI JjJ^Il (jiaiia* Jjiiuil Jj^.j 
« (.k_Jj £ JjJ jti A^j (j*) j^cljj LJ>ua *L» t *laj!au» oU* t *pc ftL«J ^jll 4JU. 
tfJ-J ^JU. ^ gjauuaM ^.IjD (yk $ J& AjjjuII ^Uajl jjujj • ^.^B cij^all i,Utj 
I— Wl_i*JI ^jSI B UJ JSij f b*Sj J^j JJ (^JSJ .,io) ^\jj .Jjm ^ 

: JjVl J>^4 ^ L^-iiU Sf lis, 4>jifl 4JjUuS ^ j» aL* 4jaAS3 t _ Y - o 
A-jcjiH iijUuB ^JB 6 \xJ JujaJlj 2iL*jLJl *jLjji» Aj=J3N1 (<^ ) Jjj^ ^jj 

J^^liijL^l^IdLjolatua^oJJi^tUllI i.t.r.o 

y_a ^j» »U1 y^ f bs,3«NI j» L..JLJI ^juB g&H J (^) J^ ^^ 

jxJ3^L^i J y^.,nn t ..arc .,m« ..m ^^ ^ j> jj,^^ 

» Y£,.Y t YY.U j-^^jiipjLj^^ ,,£YY . >,iTW t .,£oo t ,,o^r jaJj 
cjr*"> «-»->— « t^bj «-•>- < <l.jlau. « ^ic ft Luj tfj jk. ^^^ Y i.^Y « XV,\ Y 
^J- (^J ■*» jl c> ^ (^J» *UJ 'As^\ iljjA J J\ £& ^y^ t ^^a ^ 
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l_l_l 



: itf^ill AJuLfSjl gjll dbol &jj2jI. 5oA SdMll i»iuji f . £. r . o 



t °,£. t £,££_ j^j^A^^fJ^S.,.^- t ...oY- t .,^.Y t .,.A£ 
<-i>_^ .Uu. < ?_tjli- *L* < ^ .L*, tfj cjVU ^a VjSjS ^ °° - c r, . Y - 

° VLa tf- 4 V^J 5 M • - c r,H - « o,£o « £.1 . _ jaj, ^ ^ ^ ^^ 

jjVi jj~^ ^ i*j apj ttdj ^ ^ 4^5 on ij-iii (o>) jj^ ^^ 
« .,YA t sin - >^ j*, tf ji .^ jui ^ba.^1 o- %n . isjs-Jtap*-! 

■^j -^ai >i a^j o- upj aid j ^ ^m ^ ^ u^i m l^ *ju ^j 
•us j* fbisj ^j j ^ i^ ^j YiT . _ c ^ _ ( YVr t Yr , _ ^ 

d>— i- v-» l*J 4U SpliSj ^ja UijLLJI tfJ l .L^Uj^o_ Y _ o 

u^jsi **sj ^jii .ijj ^jj u^jsj i^jjiii ^tiiv, ( oY j dj ^ ^^ 
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•Lw^jB Jic r f/(j-^ oA,o1« o«,A^ « oo,Y« t o«\,o£ jai ^pSS ^Lsai ^LyL Vi*^ 

c 61,Y£ * 1...Y ^-aAj JL.& l£& 1*2* X flf£ ',^^o < »,A£N c «,1YY t .,1A* 
cdli t5>Jj * *_u3j»B J^ U^j UJUI ftUJ 4jcj^ t^jM ^ Vt>*-^ °A, AY t 0\,f. 
dL_j*S CiUcjj Aa\£ ^ <f>j*j jtp^oB .laJjll {> Jal lSJ* °U^ ^^V* ^JJ^ l^ tA 



^ii2 d U3oii 4J ]i4t^a t ^iJiao^i 9 aj^]i2L»taLiSi r.o.r.o 

^^Lulo Sic (jj& *La ,> uxtU Jloll SjLjjifl ^AlJl AjituVI (°Y) Jj^ £t"»Jtf 

- ( .,t Y1 >_jaj i^jx_i <*i j> 3U.UB ijiVl Jjjumw-J fcjJI £jljJ ^iUJI -i ^-.-y i 
i ..HI c *Y,YY -. t Y,1H ^-jui js_iS a^ail pi y^ sVYo t ,,. .1 t .,1«\Y 

* Sf? J^* 15^ 
i-jaJjiVJ Jic %W V-^ ^jH 'U* 1 1^^ 1 fi»aS-VI i^>»— f^*^ J»i ^J^J 
^—cljj tjj^a oLaj ^jM 41U. ^a |jt Lsjj Uiila SjUj jbjS l^il ^ t ^ jfl ft U«l 3j^B 
' • ,1 1 A - c *,\ Y Y j_ajj 4_JUJ oJL-A ^a (^JaJI '^rtB m__jUI jA t*M^ Jji Ja 

n.lo . ..HI i £Y,oA- . Y.Yo ^^ij jS-JZ \ j^i ^jL ^^ ..rYYt .,..n 
ts— ^ (j ,^ "- 1 «-*>-*■ « <^bJ «-«j»-» ' Uijlau. * AjJc. oIlw {_5jJ» iitfL* ^a r ? /uijS 

*■ (-AUJjJI 

SjjVl J j . ^^i <^i <L^ -^^J t^-iaJJ gjW* M Oft. V-jJ) (oY) Jjja. -^bjj 

J-J" *— «^j o-- *— «I>JI Aijc. ^a (^jll *La1 ^.j^^ull ^IJiiLBVI CiLijiu^ jjc ajxLSII 
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•^w isjl iiU ^i ^ctwJI j^ljll qa Jai V»ill ^^ Lu» « W^ *J*fc$M ^jjaM SjL-V 
^i oUJ jjj*l P «_iSB jjfc flaa-Vl ^ dVUJI JS ^a jjJu U jAj * ^1 jjll cjj^l 

i-j&jj ^ ftU^ll j J>a l jSI j p b&U Jja.j ^u ^r^JI Ja.1 jJI <> <Ja1 ~A±*& ,ji»liij| j 

» ^ajuaS AjxSB t>aUtkil Ajux VJ^^LaJ (e^ljjM <-i>-aJI 
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tf j» •»*• 6- *W- ^J 3 ^-^Hf u** 9 J& 1 



: jj^ 

<>_ %Ao ^_^ ,^'i.nj 4iU dlB Jyiaj Jlixrf ^ij c (jljt^Jlj ^jUi)U claiJl jjjjL ^jL 
£*j • OlouJj Llu&l qa *jjU£B L?.j1j3Sj11 pljiSJ JJ AJL^Yi < j-taJ oLuJI ^ 

i— ^j i-jji^yi u jtsi i*j Uiii-J? L^jijissii 6 ja ji yj . tfji ^i iju-Ji ^%.,»i 

. Sustainable Development UjLmI 3j*s1I atal j^ J-^i <> AiJii l^jlc. 
A_iUuii ^Liji c i—iyiij *ii*i«ii ^uj l^uu ujUI jjiiij ii^ t ^jji^i ^cijjii 

J-*lj* « tfWH JM « ^ftljjl Jjlj^J *MjJ ^SuM ^jM >^* ' v^l ^jfiJU 
*— J>sl AAp jjUii ^ ^Sul Ji\ ^LSj , ^ Jftfl ^ fc^ , ^J| jfr| ^ 

• iuUl jBVl o* .tUI ^UjSJI tjjisall quxiUu ^ 3 £ <>j 

U^U*»j A_^al j«Jj ^kfij iiWSSj ^jljjJI JJjJI 3^ j«^ ^ fcuii 
j^joj ( i_j*jA jjtj iu^J ^J oliM ) AjjasJI JJjJ ^^ y . A3Lp. f lbs j 

4 ^^ CiJ 13 ^ija o- • js ^ji ^ »>SIj- jk. jl S j^L* 



w ^ . miv , s> ia . .jail ^j«jt 5^1 «^J yj^^a" . ( ji3 Si) y» jju c ^« (i) 

Ho 
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jo Free good Sj* UL. kjL-aSyi ^jliill ^ ^Ji Ctjuc] t_uj5 c^. jj* 
<#-* Ja 5 ^ d c#Afc ^j^ «^> d UU» **$ ^j& i5l«2 gjMj Opportunity costs 

t iuLui *_juL. jl_j| A_Jj public gOOd **lc **lu£ IfrSiJij t> u-aSm ^ j>j %J| 

pollutants CjLijUl uLi-j ^_j JUksJI ajSuII i^LiaJ jlud ^uSiU ^lli ^-uLj 

: er^l ^jfclL &kUj| ^ILdt Y _ 1 

OL-iVI 1«J JL& J& 4LJI ^i ^ J& j^LUl iujiiJI tldi^Jl ^s joi3l) jA 

. lafaui 
6jUS uiwj ^isij *ijj iij^ ^jiji LK ^ a j y^u >u tf l Lj jkj 

♦Sj^juaLJI 
■IjljJ JLuJ ^i cJl^lj jtfj j^ ^Ijii.VI o- ^uB cfjjtll <&£* Lia^ 

• i^j&ll OUji Sobjj jJ^J M>(b 3 J| ^ La- imJIj Aj^aUI Col ^ j 

ij_Jsli j_aj Contamination l_*i. J^U j^l « ijisU ^ll. jll^ j*^ 
>-*j Pollution a, ^ >* pJt ij U . Uuii ^ e^ ^a ^^j» J ^^^ 

j-*j Economic Pollution ^ o_^La ^Vl pJ *uM Li . ^jUs J ^ 0jSj 



(,, J flfc ; A r f l Portne y- P "EoviiaimigotaLBseulalion and Coh^jij^^^/^m^^" '/";" 
Journal or Economic Litenuure , Vol 33, No. 1 . 1995 PP 7-12 . ■ ^aDUiaciuring . , 
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ji ol_Muyi ia^ua Je. Adverse Effect ^jSc jfc ^\ & gjUll ^.sLuaSWI ijlili 

: AjpIjjJI jjljaflj AJaJ^ ^jjj| iii^lilj >Ua* V __ "\ 
jjaa_3 jilj.iiil q* jjV i^ljjll 4j-sllj *iull JjliU j^fsll *Jjj JTsli j> 

J-Jjjij ij^jjL J^ jLiSS CjB jtf j v^jLiS & » ybi^ uilja. £* 3bt\ j jfi 3&jfi 
4^ aJU Jl ^I^JI J ipijjn ^jjVi J ja3 , u,^ L. jAj i Wja^ (i) 

J^— ill dj ^JSj . ^1 J| ^ijj ^ Sj?< JI Sjbjj 4 ^IjVl 4^tul 
.A^ljjM ^JJB i^jU ojUj l^ ^ jilj ( ijcljjtt ^1^511 

. aj>^J> jI j-11 5jjs» iiai lj^ dUjj « ijij^^ji yj] {>o5 \ I 3 jj ^ 
£*-^ «-» tf •»>-* t~ fcUiJJ ^ JI m^ILJ JI ^lb ^j^ s W^ ^ ( £ ) 
J syju^ll JI^Vl A^liJ o- JEj U. ^JSB ^ ^ ^j i^i 6 ^ ^jj, 

• C ^VL U^A ^\ji\ ^ttf ui j ii j, J c tf j| 
fbsi-j ^_i uii^vi Ji db ^j^, 5 AjiL^iii jj^ig ijia (j) 



n-ro 



nv 
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5;Laiyi *_ilS SjLjJj < SjLiJl l^&J Cilftl *frLu Soljjj « 4»iU!l VI J jM 

»1_a uij--a cs-4 ^ja V^^SS o.wfti fhttJ ^i ^j-jifi J l£ ♦ ^cl jjSI 

S-U-iAl ^Ijii-^V tfA-JI gjLjfl oiliiil ixui ^Ijjll jrtuV 1 <-*Jl£ £&J 

: »L4 <ijl3 : Ltt 
J-** ^i <^li *^li ^U^lj AAiUaiSI ^*fi ^ ^i jcU oluB jal^ ^ 
»L_uB ^j_Ji J ^_B AiLiVL , A*dSH CiUj^ fAl <> JiW «M o=«i dj < ^1 jl)M 
«jj_~JIj ^li^Jl cjUiill Uu^ui tj^u j! ^| jjJl ^ a^UiSlI jl^JI ^l^ii^V V$ 
S*liS ^ jSj, f5 o-j VjjM V^N o^li^l J ^ < ^SUll ^jUJ ^i ^.^ 

Environmental Analysis : t^mll J*baJI i — 1 
Environmental Impact P) ^JI jfrl ^ g^ cjWJI ^ ^oiU 

s^-^ ^ia lufiri w ^u ^ ^ ^^ ^ (EIA) Assessment 

« ^L^lj , ^ jUa J J3U ^ 4j jbj ^ ^j, j^ji, j j\ SjL ^, ^ j 
■^ • vfel jSVl ^ V- J* JBjp JUikl ^ J jl^L dffij . ^Uj « '^^ 

&±4 U -M j*J ^j , £ &yi ^LjJ VI jji chju0 ^ cL-U, Jl. ^i 
.1*. ^^~ ^ *HJ ^ Jj yuyg , ^jlUl S.USL .1*J Jj>t pbjsj ^ j 

jjj-v^i-tfAi^ji^^ju^,. ^> .ui tf >^ ^usjij ^^ij 
-i--^ i l-s . ^^1 ^i^ ^ jls - ^u. ^ j^a ^u^, ^ ^^ ^ t ol ^, 
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EIA stages : ( ^^ jfrl ^ Jadj* o _n 

* K '™M 4^ «ljVl <kjJ Lrf * 3jjJ JJja ^^aj ^iull ^1 SJLL. jaS 

*-J* jJ y5Lj3 UJDLx o- ^ j U j»l *L J*J ^ LsJ S JLU .^^ j^ (> 
L_^ j , XJiSJ lilt <> -^ J W^ o- o»}K* {~*j £ o- j 4Kial| Jft ^sll aMISII 
M*a j&j « Environmental Impact Statement (EIS) <^ jfrl jjj£ ^j ^ 

a— Ufl *kjj ^ . j&r ^ u ^i ^ ^sl Monitoring ^I^B ^^ a^ji 

EIA Matrix : ( 2 >^| jfo ^ ^^^ n _ n 

International commission on «>—J j tf j_j i_ajui a KJl .-., r ] 
Jfifl ^ fcy^ Sj ^, ^ ^, u ^ iJ| ^ u lrr|gation ^ Drainage (IC]D) 



ni 
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h^aLi* Oljcjj f\mJ tn.ni c «iiaJI Ukla ^L jl 1^1 (JjSj Ji ^JjLoIl iiiuJI IjL^SL 

• ^y 1 ' J&' ^y 55 AAjL*a* jjjj ^ yiljio i^Sj J\ f^j&tAH 

iiil j-«>j < Assessment Items f^SH jjL j> l fcjL-aJI q^Sh '*w U j^Ji ^ 
cjU*J {> sl£«j cjU jkJ ^Iwl ^k fjj£S fjjj « Assessment Indicators ^M 
i - s > <^-~i! >J : u-J ^-ii. ^i»j ^ j&l J* Uj«ai 4J>B 4ip ^ J> 
« Positive Impact Possible d-J^. i J^A ja * Positive Impact very Likely 
Negative d_^- ^Jl^u. j_a , Negative Impact very Likely x>s> ^U Jii 
L_JU ^_s*]i ^ jjp t No Impact Likely jS> Jil .^ V i Impact Possible 
(X) l^*c ^jj fcjL-aJ ^* J*Usn ^ . No Judgement Possible at Present 

. aj U«li ^lJI j£u jj;>£ cross 

: UjJfl lip jlalL, J ^iuil jfr| ^La y - 1 

L-^jU- o-jj-3 <P» t^liJI ^i ^Jl jSVl ^ iiji^ (or) J^l ^jj 

^L^VI jjj\ J^Ly L^L, 1 % \ £,YA Jl« jS^ ^U,vi JS^I J ^1 ^Ijij* 
. %U,£Y J^]| ^Ul Jftfiy/oo.v^ Ji^a js^j ^U jft| y o /oA>oY j^j, 

v ^ a_^si jsn ^ju, %n,tY u^ js> ^ ja ^ * *j ^ ^ 

. %YA f "\ . JUi LJU IfcJo ^LJI jSa, 

L -^J> 15 J>-J c^ JU3-1 ^ ^ JSVI fuuii Aiji^ (o £) Jj^Jl ^^ 
-d ^1 vil Jl 5> J5U ,> ^ dj^ t . . ^/Y . . . f UU t ^^11 y^^ t 2 ,-,,,^ti 



ffl T L-^Sl- AW " ^"-^^^rna^^ 



Project^ , op.cil , pp 22-23 
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sjjj ctfn j j±j&3 *^jJJ r_i 






X 








**>* flpj ^^b i_i 




X 










5JjU=J ^j-Vl o_1 


X 












VJ-Vi^ijs^ jjjj-i_i 


i 


<r 


1 


A 


c 




(r») jjjjj jl*i 


1 


r,\e 


ry i « 


Te,VT 


YT.A1 


'».£r 




(%'•■) JM^K 












' L^4 


S**5M • jLm^J 


d*i (> AJ>JI fcjt £l jj ^IjT j. 4 \E^, 


: jJUa*11 
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Y . . \/Y . . . 















fjj&eijZb* 


frfS^fil 








X 






jjj jia jjiUij >_) 


:.l_|JI I»jU>"^» (t) 




X 










yU.jVl f\A (5jU> (jfelUJ Y_l 


Hydrolagy: 






X 








^jjn .ui tsji— gusj r_t 










X 






^J jj .jju. Jj. jJU&J Ub.1 t_J 










X 






V=Jjjl uJ~aJ ^a ,^-J «jj^l Jifi o^ 










X 






I.* 1 !...! JjJ ^p.j> jytfi 1_Y 


: ijffl (Y) 
Pollution: 








X 






UJ JjJ T_T 








X 






iSyi*- tii^S yl_y 








X 






Pul^ajj ■=*» •!.*» ijt «-* 








X 






uiJ^&J j p jA di^K e Y 




X 










iija *»j. i_r 


: V>» (r) 
Soil: 








X 






»,ja j^j 1 !aT_r 








X 






Jijjfli <i,6 r_r 




X 










^ja jshj ijj«a t-Y 










X 






1|JS ^lu »1jU ^ 6_V 








X 








^iSJ j»a i_£ 


- £ jL-^ftl uM (£) 
Socio-economic 








X 






ii»UjijJur_* 






X 








,^ijj> j«j »_,»» r_t 






X 








d jJ jp JUJ £_t 






X 








j^an J( ^L.via_i 








X 






l >>15 i ijSyH^-l_i 








X 






.jrt—* l»»S~J V_i 








X 






i/jLi»l ifjiual A_( 








X 






,^»-J JjJ / i_ljJl Jj» X.J 


Ilcallh : 




X 










4&a y_o 










X 




Vfip j *£wJ ^ioiJ r_j> 








X 






fc.jJ j V»J ui! j«Vl >SM £_» 










X 




ijUjAl Jb tjluj o_j, 








X 






IjbjM^igl 1 








X 






UU jjJJ ij^ >_i 


:«ajija 

Ecological 
Imbalances: 








X 






tJLil *£J tJiiVl, JU1J Y_1 








X 






jj^j Jftl, jijyBj ^JjiJ r_l 






X 








tyLS djsS lJuUi £_1 






X 








VjtfJ j^J-Vl o-t 






X 








M-Vi *«n jk«i jjjj i_i 




I 


A 


Tl 


If 




(Tri & JiJ _»_i 


1 




»».£r 


YY.A1 


1. 


*,*\ 


(%1--) JSVH=.j J % 





Ck?^i\ SjLi.1 JSi £. ^ijjj ^ g.|jj e | ji ^ .jjj^ . Jt q 
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fc-JjldlL. 


YA/l. 


n,£v 


U,£Y 


o^ 


A.aY 


U,YA 




A,oY 


iY.Al 


Y.,.. 


n.tr 


W,W 


— 




Y.Ao 


ry.u 


Yo.YY 


YY.Al 


n.sr 


— 






\^.£r 


YY.A1 


1.,.. 


o.YI 


— 





(01) . (oo) . (o£) . (ar ) ^Sj J^ ^ t=u- ^ . ^^^ 
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: hAJi jtfrl c> ±kti kjSuil Lijivltt Ol*lja.i A _ 1 

Suggested Mitigation Measures for Negative Impacts 

0- dbj c ^uUjyi jtfifi Jc ^sbii ^ ajJji jiSfi j> idij t -^viH ^il. ^j ^ 

: AjjUI J$fl <j* jaJI ^ jSJ , ifo-fl 1I1W jaj ^L Uij AiualjLoll *J*5ll J^ jj 
^9 l$A*a Jji ^AjuJI «jj«j| oLJ (^u!Xj <aJLu») Ia&a IJLut tliUaauQ v^-ft . \ 

4j31jB ^laliJ ^a *ij$juy l$ijj*-aij l*SLS3j 4jUI oLaII (Jxua jj 

. ^UM tf JLaJ ^ ^jll i_ulUj ^ jjjkSj ,>,a5 *JjIjaU ."\ 
g ,* "^ <-ij— «Jl »l— J* ^Vu mJ ^ajuoB SjLsJ ifuillJI Jje^ill g-»ljj jJjiw .V 

. aLJl j> ajc jiil £& £* jiUJB J,\^ t>aJ j j^Sii £* £ijL» 

« W^JJ* fcUaSlI *^ JJJ^ -^ W-V »L«1I Sji ^ g- 1 jjll iSjLi^l Sjt^l .^ 
juU <_1 oji U. « ^ jJI jJij J^Sj islu^ aJlfi ^a Utill i^LuJL Jlljj 
cIjUUj ^ 4ai«ll .UJ Ji—iS A^IS-I Liuij g; jll .U. ptaiSJ AuSji Jc JUa 

djj-S jj^. A_aJ| ^j^xjj S jjLall 4j3L1I Qjil jEJI j CiLojiEll ija£ Jc AjStill . ^ . 
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iJU SjLj £* »LJ 3j«aI ^ J> JSj ' V 1 ^ V*hJI ^hy> a \l ^i t> oUJl jj3*j 

<jlS_JJ Ji«« Sjbjj ( (ij^ r f jUL. 00,0) ^iJ IjLslJ ,UJJ J J>0 $£>j^ . m *y rJ LjJe. 

5-JjJI f L_^l J\ fcLbVL . (Y . O/Y . . . f U yi ^ o^ 11) b>i- %*.1 j** 
f L - c is- 3 * U>* UJ^ **.* jaji Acjjj-B ^U-J SjUjj ^Ijjll ^iftl ^JiM <«Lu^ 

t> f^J— B ojbj CjjLj c (*JLJ) ^ao-oB «_ijmll *L.j * ^cl j jM tijjuoll ftU fh&Sj 

SJlcb JaiSJS i!axJl *Ki. <# «4& J^j . .LJI <> JUS J^fe, ^fi^ tf J| Sfr US j>-*3l 
4-^jLiS CjL-ik-j Uj»x. A*jL Jb tsjAa-J ^j y; j!J ^ ^jiSJ i.iiiA- „U* r liiiJ 
^JJ*J oH^Vl t> -^ 4^ *ij£& 0l3jL ^l^j . i^l-XuJIj S.wVl 0- 4jc1 jj 

Ajijjij^ayi jisi jo «_kj«3» Li ji ^ ^iii , 2^ &£ j tfJjS ^ ^^ 

LJL. C HJ *LJ <>jc <jf ^ >— ^i UU eiUlfi^Vlj ajM <J>> j^j 
v-i dJLffi <^J33 4JL jjL,) : J| U^ Y . . ^ Y . . . jjo ^i r f JLL Yo.o ^ ^ 
&Ah *Lu r p jUL .,r c Jj^j jlkJ r f jUL « J^ „Lu ,> j^ :L~ r p jUL oo,o 
•L, r f jLL .,1 « tu^s- 4js> «Lu r f jbL o ^j JL3S J^Bd j^ 4j3U| jj^Ji LI 
uij^ ,Lu r f jbL Y,A « ^cljj ,_ij^ e L. fbisj sic] \ jUL V « ft^n. ^ ^j^ 

V jUL yi Ji-a ^ >i ^U^, J5U. j> iiiUl jjl^JI 4xJ3 Jk AaLiyU . ^JL- ^.^ 
£&J> J5LA o— u^ ^j • (^ji^ 5-i— SI .Lu \ jUL Y,r « tfJ B ^^a fcjJ ^ ,> 
A^ ,V . Yl.o , vn : j* jSjiJ .LJ| ^ J . Y . W/Y ^ \ ^ f 7^^ oU^j\iu- 

Y j-^yj Ak^/^kj^) J,a ^i olcj^U fiSji Jli o- ^Bij , r r jbL 
*L^ S^Ujjj . \ J_^ a j^ LJiiU jLJI ^| jJ u^^b e Lu S-iLjjj t r p jUL 
tfJ J jufafl*tfi r p jUL, Y JI^LbVU. r f jUL £,o ^^IL^I ^^j Jjlk j| 

vr. i j* yuj ^»j cll^yi ** js ^u cJU Mil* ^ . ^ju jui a^j 

^YY.Y.VI >^3 ^ JJS-J ^4 Jwd J gijsj ^ . Y..1/Y... ^Ul^jUL 
J J->J gr-^ '^J ♦ Y. W/Y.U f lc ^S^UI ctOiai ^L^jUj.Jl Lu3 r p jUL Ar.o 
jLL Y,r . .,Y uh Cj IJ1j LuL [>,, ciu^j J , aJc ^UJI *kj| ^^ ^ J ^ VU2kl 
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. c^jUj ajSU) JjM S J jj 
^ -l^J U?£ ■*» * <eJjjl qJ ijcjSB A*iiau-)l *LJl ^JjaiJ tllcU Jkb UiSj 
flaiS-^iVI y_i JEUS tihll AiLi-j ^jH ^ ^IjjB <J>JI U fbiSJ tileV CiLjL-* 

r,Ao jjiL. nu/iA _ 1 110/n sjaiB Vyui jjjj ^i „> i . Ao ^jL* ^ 

^-i . 1 '\1f/1Y' _ \ «H ./A1 Sj3iH i^jSj QjjLJI ^a ,> ^°^ UjLj Aiu/ r f JJu 
WUt j^l AjlUSil Cjjjwllj jaJI ^ Aaj-uaiJ ^Ijjll Uij^Jl oL- A,u£ £l£ ^ 

*L_J ^jfi jjfc ^^iiU V-sSLjj • iifc« <*J» JliJI oipjaa V£-l Qj^ ^ *> 
VU A jjj sj ju ^ <^15 ^^. ^ >V La r r jljL o j^ jiui ^| jjn ^^j, 
£irf :£ t ^IjjJI cij^ ,u l^jB ^i^ii^vi aJL. ^a U* . Ull/lo^ ^Jj 

Y . , Aj-jSjfi vJjLaJ Jb ^ Ala- r . Li. IumjII ^.JU 311^ o » tjjl ij jj 
oL_u ^i o-iiB cKUj-31 £ Jill liLfej J3c a-Uu L^j « aj^B <_ijLu*. Jo ^ U^ 
■Jj^Jl .Lu jijS ija-j Ajjj^ ^jU Jt ^jhlu ^ ^L^Ji ^^ J V j , ^ j 

AiLi, ^a Li . ^jB ^ ^a^Jl cij^JI ok. f |jiiJ A^Lu. t> dLAU t ^cl jjJl Cmj^JH 
^cli^ ^j^ c.lik* %0-i.a t ^^.j ^ijj ^^^ aUfeu* %t r,Y Ui. s^U. jLjifl 

- HAi/tAo^. "ATIU^. mY/ira^i:^!^ jjj ^1 o-j 

* ni£/£ 0>5lS 

j-Sj- jLiiil f3 ^ t <J jJ ^J i^jj, e<aJ|j ^j, ^^ ^^^ ^ ^ 

• Y.O/Y... c-Bljjl ,-jJ J^iVM A^lj^^ui^^^, ^u^^^, 
fi-^ScX^^ . ^LU ^J^iJ ^uj, ^ ^ ^j^ ^^ ^^ ^^ ^ ^ 

• JjluJ oJ^a-j AjjLJI 
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( A nJ £jl>J AaSliB ^UjawJlj AaSa1*JI CtAaLuB A*JjJ l£^ j> QiiS ASj 

iJij-j-JI »Ui ftattJ aBa ^ij • <^&J& J^ ^jjfl «-ij"JI « 4Ljli-B « i}i«ll ^ jB 
1 «»» ( fcLaJ (^jjVl 3*£ (>iliaJj t C5J1LH jUuJI fL&U ^c Ja»jl cs jB ^a ^ajuoB 
L& * i*jE Igjc Ju J Aji& »U«j tjjjj ^jft £ J>B aILJ Aj,U- c? j> o\i- V s OJ 23 ^ 

«_ij_^oB »Luj ^jB Alia. ^ yJVI iUI OlcLm Aie Sjbjj ^ j&B tWl ooliaJl Jaa^jl 

<.n..i i^l^uJl j (^jl£H o- JiuJl Sob) ^ ^aL^yij c SjLbB 4j=^J1 J2&U bj&j ^Mall 

• SjUaB O^Jj^l J (^1 J<«J jLSSJl j AjjLiB CibU-aVI 
4iijJ yi l jk* AX)c flb-j AjjjJj iuJb Ac j ji-B J±uaU-Jl £- t>yjMM g^' LJ 

* (e^l jj <-ij»^> oUa! Ajjj*B I jtoJ *J t Aiajla-a a Uaj AjjjaII Jji^als^JI t*lli 
A_Jj*j SJjL^JI jU*.VU (>>*i ^JjWjV' +*?& &J& ' £^1 ckJlSl AauuIL, 

» o.. t *\o. ( v.% » 00. , n,, L_ji i-a^oW 1 -^ i T u^ uC »-j « *JBI «-ijRS5B 

P>fi ■ ■«! pi-jJI * A>liB SjJB I jjVl C £L3H i (^jLB JjiB t gc«5B 4luaUxI > g » r t . * 
Cy-A S^_jil«ll t ijil Sill iiuul ft^clual* Sjbj Ja»j ^j » ^JVl j tfi^)^ (J*JI j CjIauJI j 
Aj-SB oi>ltoJV ^a^, cjjwa .lw ^jB A1U ^ (J iiiB Uu . ^ll^ill Jt ^cl jj Uij^a 

4-jcjiB <jjU> 6^ ajjjJ <JLJ1 J^UI ^ Jjill AjcjjJI ^SljJl a^Ij^jj 

* n,Ar * x\ .,ir * rtv.i ^.^ >i_5j ^& juu ^5 ^j>a LUia ^j J ^j 

g^-uo i-iji-a c ^cljj ijjwa t AJajlau. t Ajjo bU^j ^jl| C^VU ^3 0^^?- ^^ A, % *\ 
« a«f,.l j-^L ^-CjjJ JaL-iill e-jj >M g,jLB Jjill A_JU ^ U . tjiijill ^ 
ijj^i » ilajlix c Ajjc 6U-j ,5 J aK ^ ^llij ubV<H> oYA,o«\ , ^ ^y.Vo t £ ^ r,r ^ 

J** (^Jj- 11 iL ^l C^J >» J 1 " 31 J^^- «ij • «JpJSl Jc ^^ ciju, « ^cljj 

* aLjUui, A^»Uj l 5 J Bc 1 VU v aol- i V'^'l^*, ' nY.II « llV.il « AA.,.t 

i Ajjc oUu g,jB AlU. ^3 JLj d>x/*i± Wi,\r c W.1A t M£,Yr t r^l.oA jajj 

csjJi cjVU ^ d^Ajij. rAY.fr . no.Y t rAi.A t *»n,.Y jaj, ^jjJi LUsB 

u. 
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AYT.il t A.l,\o t M\,i\ i AYV.io j V» ^s. j>S LL- &B ^j y& ^L»A 

«-JjjLa t ycljj «-Jj«a ( ALjli-. t ijjc eU*j ^jB c^VU. ^ 4JJa. ^ YM, • 1 * 0*\0, >\ 

^jayu^a^jt^^^r^o.iY * iii.ro t h.a.y^ « iy-aa.oy j^^jjj 

AjJ^^aaJJ SjjJl Jj , ^iujSS Jc. ^a^a ^ij^» i ^\ jj cij*^ t :Uajli* t Ajie. ,,1^ 
c YrY,.r c o1Y.tr * AoA.1V j V»jrjjJ LUiJll ^-jj ^ (<uUi Sjii ^ ^ 
y-Jc ^ao-a tjjvo « ^cljj «_iji-= i ^Jajk* t ^jc flU.o ^jM &i\*. ^i 4jia. A^ . ,©Y 

« ^jli- * ^ ol^ J Ctfl* ^a <uia. 11V.1Y * AYY.ir . 1Ao,U « 1YVV,.r 

jitf Jtt c ^ jll ft L* ^ AijliL, c^Ucji pljii-V ijjL^3WI jtfifl A-ljJ jUal ^j 

£ ji (> 4juVl 5jj»-all ( 'uS'J cilia. g-ljWI l)I jJ g^i. j.l^iiuiU ^ jH U*1 <pLuajiVl ^all 

(£j_» »L_j« A_jcjiJ L-.iSj^.^JJ oiA ^ jrJLi a«jJ jiiSi ^ ^j . oZk^j* _ c_j^ 
J > JlliJU^. I 1Y 4 .,1. le -aiyU (# a..1Y ( .,A1 oh L. tU-M jpajJl J.U,. 

^-i»,ii « -m « jjSfia^^,,«iA« .,nr .otaiiu.^4 ..io t %iV . t tf jj 
„! u«ii c^»a ^suji ^ j^j . ±\jaj . ^isii fc jiii o- ^*Ji ^sui ^ui, .jAy i &>j 

CX±a & Cjs Sle U.IS5 4£5L, j^ ^ Sj ^ A^-lS ^ ^b^l CiliJuB ^jilJ 



^A^ 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



J ^j t a^\jM\ **ji ooanj jsun wl ,>s*j i:* j . ^p^n .saj jS <> jsi i^b^ 

dL_aJ .,m i ^cljjB cijwJULJ .,.£«-« ikjkJl »L«!] .,Yo^ - t 4jjJ| 6 U«U 

LuS • , * \ fj jLjm JJC 4j ^Ja* 4jjj«]| ft JA j « < -cl jj <_ij*«a ftlj^J <]ajlijJl ^^/i) t-ijjuaii 
A-JaJjiVI 4JjjJl tlijJS <£jbll JjiB J>uaa-« AJla. ^jj • (^UJ^ «-»>JI «lrf* 4JjJ* Ijc 

i~ij_ua]| ftL-U .,ol1 t aLjKJIftLuQ .,*»1 - < <P*1I o^* 11 % . oA£ j**i$Jb ^ 

•, O (JjLju £g 4jj*u <ijjJ ftJUkj • ALjkJI ^ajudli t-jjuall oU*l • ,£VY ( (^IjjM 

- * ^_p«ll oUJl . /TY £ jajj <£jl| ftUJ *JaJjftll *jjjj| tlijji tjlaill Jjj^ia^ aIU. ^aj 

- * ^cljjS Uij«Jl ftU-1 .,m - , <Ljl iuJlftLuIl .,YYY * 2LpJl ftUJl .,m 

. .,.) tf^*. Jie Ajjiw jit t^^ua. tTulS JSj ♦ iLjliJl ^ajuall tjj^tll *LuJ «,U£ 
ftUjJl % , . Y1 j_^ ^jB ftUJ *4gJjjM fcjjj OjJ A_L,LiM Sj&l Jjvoa^ JUL* ^ij 

tjjuali ftU-1 .,m , ycbjJl •-•j" 31 ' »Lj*l ... »y t AlajiiJi oLJl »,yoa - c a.\.a 

a«lU ^-a jj33 y g^id « ^jM ftL. i> uteSj JLJ1 ts^ll gjUll ^ ^.Ij^j 
.^cftU-j^jll^^JU.YYi Y.oY-^oA.V^ - t r£,.1 ^^ ^1 J _y^ 

* £A,VA < £Y,£^ -« Ye,.Y jsuj ^jll fl L« ^ c_i«SJ| JLJJ 4jiJ| ^tiiVI A-jS Ojji 
4Ljk- ^^^ cjj^ ^Ijj ^j^, « AL^ c ^ ^ ^j yiaL ^ TfUJ oY.n ^ 

.i wg ,javi^ r ^ u s J ir<vn , r,u « u,A£ - t Y£,«\«\ ^i^ ^ tf ji .u. 

cJj^ 4 ^cljj tjj^, , <Ljk- c <jjc ft U« g;j» cjVU ^a ^u 1 -) 5 £,°° - c V, . Y - 
jJ-B tf ^J gSUB A^5 J OBiS ^LSI SjiVl J>u«- ^j . ^ja J^ '^J^ ^^ 
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UuflfiB JA c5^=Jl £SUB :US 4j-i ri,^U « ^jB oL. ^I^U Seli&j (^ Ua, 

i ^jauuaS JcJ jB ^uA oj^ l*^e- ^ ^-^k*Vl <j.£} £u* ' (S&xJiS U\!6± JU*£ %ui\ 
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The sixth chapter discussed the environmental impacts of the use a 
low quality water for mitigation the negative impacts. 

Finally, the study has reached the following recommendations: 

1) Rationalization the use of low quality wafer, fertilizers and 
insecticides in agriculture to avoid the deterioration of soil. 

2) Isolation the sanitary network away from agricultural drainage 
network to avoid the pollution sources. 

3) Set up and operating the plants for treatment the sewage water 
before re-using it in agriculture. 

4) Emphasis the role of agricultural and water guide. 

5) Execution the laws and regulations related to reuse of low quality 
water. 
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1) To study the present available water resources and its utilizations 
and the means of its development under 1he horizontal agricultural 
extension policy. 

2) To study the strategy of reuse low quality water in agriculture and 
the limitations of reuse . 

3) To study the economic and environmental impacts to use a low 
quality water compared with, using clean water in irrigation. 

4) To estimate the economic value of low irrigation water compared 
with the clean irrigation water at El-Hesenia district in Sharkia 
governorate. 

5) To assessment the environmental impacts due to reuse a low water 
quality in agriculture. 

The study comprises six chapters. The first dealt with the review of 
literature related to the study subject. The second chapter focused on the 
water resources and its utilization in Egypt. The third chapter studied in 
two parts the reuse of low quality water in Egyptian agriculture. The first 
part dealt with the reuse of drainage water in irrigation, whereas the 
second part dealt with the treated wastewater reuse in agriculture. 

The fourth chapter studied the sampling operation and the main 
features of study sample. This chapter included two parts; the first one 
introduced a description for study sample at El-Hesenia district in Sharkia 
governorate, whereas the second part studied the farm returns. 

The fifth chapter studied the economic impacts of low quality 
water use in agriculture compared with the clean irrigation water in 
sample farms. This chapter included two parts, the first one studied the 
economic value of irrigation water with applying the production functions 
approach, whereas the second part studied the economic value of 
irrigation water with applying the residual imputation approach. 
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SUMMARY 

Egypt is one of the countries facing great challenges, due to its 
limited water resources represented mainly by its fixed share of the Nile 
water (55.5 BCM annually). Meanwhile, water demand is continuously 
increasing due to high population growth rate (2.1% annually), industrial 
development and the increase of living standards. The per capita share of 
water has dropped dramatically to less than t00Gm 3 /capita, which by 
international standards is considered the "water poverty IimiT. The value 
may even decrease to about 841 m 3 /capita in the year 2000/2001 and may 
be expected arrived to about 701 m 3 /capita in the year of 2016/2017. The 
per capita cultivated land declined from about 0.23 feddans in 1960 to 
about 0. 1 1 feddans in 2000. The future Egyptian government plan is to 
redistribute the population over a larger area by reclaiming new lands 
about 3.4 million feddans. The strategy of ministry of water resources and 
irrigation has adopted the policy of maximization the available water by 
utilization the non conventional water resources, which include: the 
renewable groundwater aquifer in the Nile basin and Delta, the re-use of 
agricultural drainage water and the re-use of treated sewage water for 
agriculture, in addition to the project of irrigation improvement to 
increase the efficiency of irrigation. MWRI is considering drainage water 
reuse and reuse of sewage water as main sources to meet part of the 
irrigation water demands. This may be increase the overall efficiency of 
the water system but it must be regulated to prevent any future 
environmental impacts due to such use and to avoid any deterioration in 
either water or soil quality, in addition to pollution and public health and 
environmental hazards. 

So the main objectives of this thesis can be summarized as follow: 
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. ABSTRACT 

Egypt is one of the countries facing great challenges, due to its limited water resources 
represented mainly by its fixed share of the Nile water (55.5 BCM annually). Meanwhile, water 
demand is continuously increasing due to high population growth mte (2.1S annually), industrial 
development and the increase of living standards. The future Egyptian government plan is to 
redistribute the population over a buger area by reclaiming new lands about 3.4 million feddans. 
The strategy of ministry of water resources and irrigation has adopted the policy of maximization 
Ihe available water by utilization the non conventional water resources . MWRI is conskferine 
drainage water reuse and reuse of sewage water as main sources Id meet part of the irrigation 
water demands. This may be increase Ihe overall efficiency of the water system but it must be 
regulated to prevent any future environmental impacts due to such use and to avoid am 
deterioration in either water or soil quality, in addition to pollution and public health and 
environmental hazards. 

So the main objectives of this thesis can be summarized as follow: 

1) To study the present available water resources and its utilizations and the means of its 
development under the horizontal agricultural extension policy. 

2) To study the strategy of reuse low quality water in agriculture and the limitations of reuse . 

3) To study the economic and environmental impacts to use a low quality water compared 
with using clean water in irrigation at El-Ifcsenia district in Sharkja govemorate Jb> 
applying the production functions , the residual imputation approach and HA matrix . 

Finally, the study has leached the following recommendations: 

1) Rationalization the use of low quality water, fertilizers and insecticides in agriculture 
to avoid the deterioration of soil 

2) Isolation the sanitary network away Com agricultural drainage network to avoid the 
pollution sources. 

3) Set up and operating the plants for treatment the sewage water before re-using it in 
agriculture. 

4) Emphasis the rote of agricultural and water guide. 

5) Execution the laws and regulations related to reuse of low quality water. 
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